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NEPIAHWH

2KOTTOG TNG Trapoucag TITUXIOKNAG epyaciag eival n dnuioupyia &vog
«ECUTTVOU» OTTITIOU, DIaXEIPICOUEVO TOTTIKA aTTO TOV NAEKTPOVIKO UTTOAOYIOTH] ,
€iTE ATTOPAKPUOHEVA PEOW PNVUPOTOG SmS atrd Kivnto TNAEQwvo. MNa Tnv
uAotroinon Tou, Ba xpnoigotroinBei n TEXvoAoyia powerline n otroia eivail
QpMOdIa yia TNV oUVOEC TWV ATTAPAITATWY CUCTNNATWY KABWG ETTIONG KAl N
UTTOAOYIOTIKN TTAAT@OpUa Arduino w¢ PIKPOEAEYKTAG EAEYXOU Kal dlaxeipiong
NG AEIToupyiag Tou.

ABSTRACT

The purpose of this thesis is to create a "smart" house, managed locally by
the computer or remotely via sms message from mobile phone. For its
implementation, it will be used the powerline technology which is responsible
for connecting the necessary systems as well as the computing platform
Arduino as microcontroller of control and manage its operations.



KegdaAaio 1°

1.1. Eicaywyn

H paydaia avamtuén Tng TEXVOAOYIag £XEl ETTIPEPEI ONUAVTIKEG AANAYEG OTIG
CWES TV avBpwTtTwy. TETolou €idoug aANayEG UTTOpEl va oxeTiCovTal PE TNV
daveon Kal TNV ac@AA&gia TTou TTapéxovtal atrd €va «EEutrvoy OTTiTl. ToAA&
TTPAYMATa TTOU TTIPIV OEKAETiEG BewpouvTtav adiavonta yia Tov AvBpwTro,
ONUEPA MTTOPOUV VA Yivouv HE TO TATNUA €VOG KAl POVO KOUWTTIOU,
OIEUKOAUVOVTAG TnV KaBnuepiviy Cwr Twv avlpwTiwy Kal KAvVOvVTag Tnv
AoQAAEOTEPN.

1.2. OpIoOG TOU «EEUTTVOU» CTTITIOU

O 6pog avaépeTal OTIC dUVATOTNTEG TTOU TTAPEXEI £va OTIITI yIia €AEYXO
O10QOPWY CUCKEUWV — TTAPAMETPWYV (TT.X. QWTIONOG, NAEKTPIKEG OUOKEUEG,
oUCTNUA CUVAYEPUOU, cUCTNHA BEpuavong- Yugng K.a.) atro To XpHoTn, €iTe PE
N XPHON NAEKTPOVIKWY UTTOAOYIOTWY EYKATECTNUEVWY OTOV idI0 XWPEO, EITE PE
TN XPNon KIVNTAG TNAEQWVIOG PJE ATTOOTOAR pNvUPaATog sms. ‘Eva oTriTi dnAadn
ME vonuoouvn TTOU OKETTTETAI KAI EVEPYEI BACN TWV KABNUEPIVWV AVAYKWY Kal
ouvnNBEIWY TWV EVOIKWYV TOU.

1.3. O1 uTTnpECiEg TOU «EGUTTVOU» CTTITIOU

AUO aTtrd TIG KUPIOTEPEG UTTNPETIEG TTOU UTTOPEI VA TTPOCQEPEI VA «ECUTTVO»
OTIiTI €ival N ac@AAcia Kai n eukoAia diaxeipiong 6TTwg Adn avagépaue. Ooov
aPopa TIG UTTNPETiec acPaAeiag agiel va avagpepBei n duvatdtnTa €100TT0INONG
o¢ TEPITITWON TrapaBioong Tou xwpou. Evw OxeTika pe TNV  €UKOAia
OlaxXEIPIONG, MEPIKEG ATTO TIC TTAPEXOUOEG UTINPECIEG €ival n duvaTtoTNTA
TIPOCAPHOYNAS TOU QWTIOHUOU UTTO BIAQOPETIKEG CUVONKEG (TT. X NMEPAG, VUXTAG
Kal O10KOTTWV), N duvaTtdTnTa pUBUIONG TOU CUCTAHATOS WUENg — B€pPavong Kal
n ouvartéTNTa EVEPYOTTOINONG- OTTEVEPYOTTOINONG TTOIKIAAWY  NAEKTPIKWV
OUOKEUWV HE ATTWTEPOUG OTOXOUG, AOyou XApn TnVv ££0IKOVOUNOT XPOVoU yia
TO XPHOTN , TNV €COIKOVOUNOT EVEPYEIAG K.AL.



1.4. TexvoAoyia powerline homeplug

H Ttexvohoyia powerline cival  €va TTPWTOKOANO ETTIKOIVWVIOG TO OTTOIO
XPNOIJOTToIEl TO AON UTTAPXWV NAEKTPIKO OIKTUO TOU XWPEOU HE OKOTTO TNV
peTGOOON Oedouévwv oTo TOTTIKO OikTUO auTtou. Mepikd atd Ta TTPoTUTTA
XProng TTou PTTopouV va ava@epBouv gival To INSTEON, 1o X10 kabwg e1Tiong
Kal To Homeplug Ta otroia Kal XPenNOIJOTTOIoUVTAl WG ETTI TWV TTAEIOTWVY OTOV
OIKIOKO €Aeyxo. [a Tnv xprion QuTAG TNG TeEXVOAOyiag aTtraiTouvTal
TTpoocapuoyeic dikTuou Powerline katé {euyn O1mou o évag avaAaupavel Tov
POAO TOU TTOPTTOU OTO OIKTUO KaI 0 AANOG TOU OEKTN. H ouxvOTNTa EKTTOPTIAG
OTO NAeKTPIKO diKTUO KupaiveTal avapeoa ota 20 kai ota 200kHz avaAoya ue
TOoV TTpocappoyéa. O KABe OEKTNG £xeEl MIa povadikn dieuBuvon oTo SiKTUO Kal
MTTOPEI VO OeXOEi ATTOKAEIOTIKEG EVTOAEG ATT TO CAPATA TTOU OTEAVEI O TTOPTTOG
KQl OTNV OUVEXEIA TO ATTOKWOIKOTTOIEI.

Eikéva 1.1 : MNMpooapuoyeig dikTuou TeEXVoAoyiag Powerline Homeplug ( Powerline
Homeplug network adapters )

1.4.1. NMAeovekTApaTa TeXvoAoyiag Powerline homeplug

H texvoAoyia auTtr, TTPOOPEPEI APKETA TTAEOVEKTANATA, MEPIKA EK TWV OTTOIWV
givai:

EUkoOAN kai dueon eykardoTaon Twv TTPOCAPUOYEWY, KaBWS TO YOVO TTou
xpeladetan gival n ToTToB£TNON TOUG OTIC NAEKTPIKES TTPICEC, oUVOEOVTAC TOV Evav
a1ré AuTOUG YE TOV OPOPOAOYNTH, KAl XPNOIUOTTOIWVTAG TOV OEUTEPO, WG £€000
yla ouvdeon Pe ouokeun TTou BéAouue va cupTrepIAGBOUNE 0TO SIKTUO UaG.



H xprion tng texvoAoyiag auTAg yivetal péow TNG UTTAPXOUOAS NAEKTPIKNAG
OIKTUWONG, OTTWG EXEI TIPOAVAPEPDEI, XWPIG va ATTAITEITAI N EYKATACTACN VEWV
KAAWBIWOEWYV OTO OTTITI.

H Kputrtoypd®non TTou XpNOoIYOTIOIOUV Ol TIPOCOPUOYEIG OTNV ETTIKOIVWVIQ
METALU TOUG, KAVOUV TNV XPHion TOoug va @aivetal TOCO ac@aArn , 600 Kal n
dnuioupyia SIKTUOU XpNOIPOTTOIWVTAG KaAwdiwon Ethernet.

1.4.2. MeiovekTApaTa teXvoAoyiag Powerline homeplug

QoT1600, O€ PEPIKES TTEPITITWOEIG TTAPATNPOUVTAI DUCAEITOUPYIEG OTNV XPAON
TNG, 01 OTToiEG Ba YTTOPOUCAV VO XAPAKTNPIOTOUV WG MEIOVEKTANATA.

2.€ TIEPITITWOEIG TTOU OTNV OIKia UTTAPXOUV U0 | TTEPICCOTEPOI HETPNTEG TOU
NAEKTPIKOU PEUMATOG ) KEVTPA EAEYXOU , Ol dUO TTPOCAPMOYEIG TTIBAVOV va unv
MTTOPOUV VA ETTIKOIVWVAOOUV PETAEU TOUG.

To KOOTOG aAYOPAS TWV TTPOCAPHOYEWV €ival HEYAAO CUYKPITIKA JE TNV XPrRon
NG KaAwdiwong Ethernet, oTig TTEPITTTWOEIG TTOU N ATTOOTACHN CUVOEONG €ival
MIKPN.

Eixéva 1.2 : Napddeiypa ouvdeong TpocapuoyEéwyv powerline homeplug.



KegpdaAaio 2°

2.1. YmroAoyioTikn TTAat@oppa Arduino

2TO OUYKEKPIUEVO KEQAAAIO Ba Yivel ava@opd OTA TEXVIKA XAPAKTNPIOTIKA, TIG
duvatoTnTeG , TIG AcIToupyieg Kal TIGC aoTrideg (shields) TTou agopouv Tnv
UTTOAOYIOTIK TTAQT@OPHA Arduino. ZTnV CUVEXEIQ Ba TTAPOUCIACTOUV BIAPOPES
€KOOOEIG TNG UTTOAOYIOTIKAG TTAATOOPUAG Kal YiveTal €TTIAOYA TNG €KkOOONG TTOU
Ba xpnoiyoTtroinbei oTnv dnuioupyia Tou «EEUTTVOU» OTTITIOU.

2.2. OpIop6g TNG UTTOAOYIOTIKAG TTAaT@Oppag Arduino

H utroAoyioTikr) TTAAT@Opua Arduino €ival pia TTAQKETA avoIXTOU UAIKOU Kal
AOYIOMIKOU, n oTroia atroTeAEiTal ammd évav WIKPOEAEYKTH , atmmd  €106doug /
€€000UG €iTe WNQIAKES €iTe avaloyikéS Kal GANa eEapThPaTa, PUE KUPIO OKOTTO
TOV £AEYXO N TNV DIAXEIPION AVTIKEIMEVWY ] CUCKEUWY OTOV TTPAYUOTIKO KOOUO,
OTTWG TOV XEIPIOPS TOU QWTICKOU, TNV pUBKION TOU CUCTAUATOG AOPAALIAg K.a.

2.3. Aid@opeg ekdooeig Arduino

H T1Tapatrdvw UTTOAOYIOTIKI) TTAATQOPHA €XEl KUKAOQOPNOEI OE QPKETEG
eKOOOEIC ME OTOXO TNV KAAUWN TwvV Ola@OpwyV ATTAITHOEWY TIOU €XOUV
avaTrtuxBei  avaloya e TO  OKOTIO  AsiToupyiag  TTou  TTPOKEITal  va
ecuttnpetioouy. MNapakdtw TTapoucidlovTal HEPIKES aTTO AUTEG :



2.3.1. Arduino Pro Mini

H TtAat@éppa Arduino Pro Mini cival €ComTAIoPévn PE TA  TTOPAKATW
XOPAKTNPIOTIKAG:

MikpoeAeykTAG ATmega328

14 YnoeiokEG 10000UG / £€6BOUG

6 avaAoyIkEG e10000UGg

KouurTri eTTavagopdg "reset”

YT1rodoxég ToTTo8£TNONG Bupwv o1 0TToieg eV TTPOUTTAPXOUV

MNa Ttv ouvdeon Kal ETMKOIVWVIA WE TNV  TTAATEOPUA  UTTOPE  va
xpnoigotroinBei FTDI kaAwdio A TTAakéTa €€60ou TnG eTaipiag Sparkfun
Electronics, n otroia kai £xel oxedidoel TNV TTAPATTAVW TTAATPOpHA. TEAOG n
mAat@opua Arduino Pro Mini KukAo@opei o€ dUo ekdooeig, pia Twv 3.3V pe
ouyxpoviopd 8 Mhz, kai pia Twv SV pe ouyxpoviopd 16 Mhz, evw
XPNOIMOTTOIEITAI CUVABWG YIO TTIPOCWPIVEG EYKATACOTACEIG CUCTNUATWV.

000000 OSQGEO°

BND RS TRX gy X0

»
@

x
-
<
-0
O
@
z
o
W

Eikova 2.1 : Y1roAoyioTikr TTAaT@éppa Arduino Pro Mini.
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2.3.2. Arduino Duemilanove

H mmAat@opua Arduino Duemilanove TTapouciddel Ta €6AG XAPAKTNPIOTIKA:

MikpoeAeykTiic ATmega168 1 ATmega328
14 YnolokEg €10000UG / £€6BOUG

6 avaAoyIKEG E100D0UG

16 MHz TaAavTwTr KpUuoTAAAOU

Oupa USB.

YT1rodoxn 1popodoaciag peuuaTog

KouuTri eTTavagopdg "reset”

A&iCel va avapepBei TTwg N TTapaTTavw TTAAT@OPUA TIHPE To dvoua TNG aTTd TO
€10G¢ dnuIoupyiag TNG, TO OTroio kKal ota ITaAikd onuaiver "2009". OTTwg
TTOPATNPOUME HOIAZEl APKETA e TNV TTAAT@OpPa Arduino Uno.

MADE IN

[ TX¢ s
[rmRX Duem11anc>ver

LS " i Nt _
T ey ‘V.V.v < gmm ‘rm_) o g -r‘n P
(i Ly a‘,ﬁ. )

1 T oD e

9000 11 [ AP Sl N e
——T-r s - . S
n dwm. ey |

&.‘ ROFIER1 11

Aeew q e
t’ &  ana
2 8 POWER
& BBy Gnd Min @Ligi3eRi8

Eikova 2.2 : Y1roAoyioTikr) TTAaT@Opua Arduino Duemilanove.
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2.3.3. Arduino Nano

H tAatreopua  Arduino Nano cival €EOTTAIOYEVN ME TA  TTAPOKATW
XOPAKTNPIOTIKAG:

MikpoeAeyktic  ATmega328 otnv  €kdoon TG  TAATQOpPAg  3.-
MikpoeAeykTiigc ATmega168 otnv €kdoaon TNG TTAATPOPHAG 2.-

Oupa mini-B USB

14 ynolokég 10000UG / £€6BOUG

8 avaloyIkég e10000uUg

2TNV ouadia TTPOKEITAI yIa Mia TTapatTAfoia TTAaT@Opua e Tnv Duemilanove,
dlakpivovTag TPEIG dIAQOPES, O OTToiEG Kal gival n EAAEIPn Tpo@odoaiag
PEUPATOG O€ OXEON ME TNV deUTEPN, N TTPOCONRKN dUO TTAPATTAVW AVOAOYIKWV
€1000WV Kal To PEyeBog TNG. TEANOG agiCel va avagepBei TG OXeDIAOTNKE KAl
TTapdyetal yadika aréd tnv etaipia Gravitech.

Eikéva 2.3 : YmroAoyioTikr) TTAat@oppa Arduino Nano.
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2.3.4. Arduino Mega 2560

H mmAat@opua Arduino Mega €x€l Ta TTapaKATw XAPOKTNPIOTIKA:

MikpoeAeykTric ATmega2560.

54 ywnolokég €100d00oug / €EOOOUG, €K Twv oOToiwv o1 15 pTtTopouv va
XpPNoigotToinBouv wg “weudo” avaAoyikEG, uE To ouoTnua P.W.M.

16 avaAoyikég 10600uG.

16 MHz TaAavTwTr KPUOTAAAOU.

Oupa USB.

4 oeiplakég BUpeg UARTS.

YT1rodoxr Tpopodoaiag pEUNATOC.

KouuTri eTTavagopdg "reset".

MpokerTal yia pia yeyaAuTepn TTAATQOPUA O OXEON ME AUTEG TTOU 1ON €XOUV
avaepBei, 600V aQopd TIG YNPIAKES €1I0000UG / £EOOOUG, Kal TIG AVAAOYIKEG
€1I0000UG. Octwpeital  KATAAANAN  OTav  atraiteital  dlaxeipion  TTOAAwWV
TTOPAUETPWV.

Eikéva 2.4 : YmroAoyioTikA TTAaT@opua Arduino Mega 2560.
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2.3.5. Arduino Yun

H mmAat@oppa Arduino Yun TTapouciddel Ta £€1G XAPOKTNPIOTIKA:

MikpoeAeykTig ATmega32u4

MikpoetregepyaoTtic  Atheros AR9331 pe umootipign diavounig Linux
Baoiopévng oto OpenWrt, n otroia ovoudletar OpenWrt-Yun.

YTtrodoxr Bupag Ethernet kai utrooTripign Wifi.

Oupa TuTTOU A - USB.

YT1rodoxr k&pTag TUTTou microSD yia atroBrnkeuan TTANPOPOPIWY - SESOUEVWV.
20 ynolakég €10600ug / €EOOOUG €K TwV OTIOIWV Ol 7 WPTTOpoUV Vva
XPNoihoTToIiNBoUV ws «Weudo» avaAoyikoi £¢odol kal 12 wg avaAoyikoi eicodol.
16 MHz TaAavTwTr KpUoTAAAOU.

YT1rodoxr ouvdeong micro-USB.

3 KOUUTTIA eTTAVOPOPAG "reset”.

XpNOIUOTIOIEITAI KUPIWG O€ TTEPITITWOEIS TTOU ATTAITEITAI oUVOECH METALU
OUOKEUWYV, KOBWG ETTiONG KAl O€ TTEPITITWOEIG dnUIoUPYiag CUCTNUATWY TNG
kartnyopiag Internet of Things.

ARDUINO

mnnmm

Eikéva 2.5 : YrohoyioTikr) TAatgdpua Arduino Yun.
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2.4. Arduino Uno

H TtAat@épua  Arduino Uno civar  €CommAiopévn e Ta  TTAPOKATW
XOPAKTNPIOTIKAG:

MikpoeAeykTAG ATmega328P,
14 ynoI1akEG €10000UG / £€000UG PE PEYIOTN £€6000 peupaTOog 40mMA yia Tnv KABE
MIaL.
6 avaAoyIKEG €10000UG.
Oupa USB yia ouvdeon - Tpo@odocia peUPATOG UE NAEKTPOVIKO UTTOAOYIOTH).
16 MHz taAavTwTr KpUoTAAAOU.
YT1T0d0XI TPOPOodOCiag PEUPATOG VIO ECWTEPIKN TPOPODdOUTia.
KoupTtri eTavag@opdg "reset".

Eikéva 2.6 : YroAoyioTikA TTAaT@opua Arduino Uno.

MpdkeITal ouoIaoTIKA yIa TNV TTI0 SIAdEOOPEVN KAl EUPEWGS XPNOIUOTTOIOUMEVN
TTAQTQOPUA, PE AVAAUTIKEG 0dnyieg Kal TTapadeiyuara yia Tnv xpnon mg va
KUKAOQOpOUV eAelBepa oTo dladikTuo. Na 1o okoTrd pag, Tn dnuioupyia Tou
«€EuTtTvou» omITIOU, €ival n 18avikA AUon, o€ cuvduaouod BERala PE TIG AOTTIOES
TTOU TTpoava@épaue kal Ba avaAuoouue oTn ouvéxela. Etriong, mapakdTw
QVOAUOUME AETTTOUEPWG TA TEXVIKA XOPAKTNPIOTIKA Tou Arduino Uno.
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2.4.1. O pikpoegAeykTg ATmega328

Mpokeiral yia évav 8-bit pikpoeAeykti AVR 110U TTOPAYETAl ATTO TNV £TAIPIA
Atmel, o omoiog kal Paoifetar otnv apxitekTovikp RISC. AlaBETel
EVOWMNOTWHEVN VAN TPIWV TUTTWV Ol OTTOIOI TTAPOUCIACoVTal TTAPAKATW.

2.4.2. H pvAun "Flash Memory"

‘Exel xwpnTikOTNTa 32KBytes ek Twv otroiwy, Ta 512 Bytes cival deoueupévn
aTTo TO "EOWTEPIKO TTPOYPAUMA" TTOU €XEI EI0AYEI O KATOOKEUAOTAG WOTE VA PNV
UTTAPXElI OTTAITNON YIO EEWTEPIKO TTPOYPAPMATIONO UAIKOU. To "eOWTEPIKO
Tpoypauua" autd ovoudletar bootloader. O ummOAOITTOGC XWPOG TNG
OUYKEKPIMEVNG  MVAMUNG  €ival  dlaBéoiyog  yia TNV ammoBrikeuon  Tou
TTPOYPAUMATOC Kal TwV OeOPEVWYV TTOU €lEIC Ba eiocdyoupe. AsiToupyei dnAadn
WG OKANPOG dioKOG TNG TTAATPOPHAG XWPIG va diaypdgovTtal Ta dedoPEvVa PETA
atré aTooUVOEDN TNG TPOPOOOTIAG PEUPATOS N ETTAVAPOPAG AUTHG.

2.4.3 H pvApn SRAM ( Static Random Access Memory )

Mrtropei va Bewpnbei wg n pvAun RAM Tng TTAATQOPUAG, XweNTIKOTNTAG
2KBytes, otnv omoia n €@apuoyry TTOU QOPTWVOUME, ONMIOUPYEI  Kal
emmegepyadeTal JETABANTES KATA TNV eKTEAEON TNG. ALiel va onUEIWBE TTwWG OTIG
TEPITITWOEIC  TIOU N EQAPMOYR  XPNOIMOTIOIEL  TTOAAEG  PETARANTEG
aAQOPIBUNTIKWY, UTTOAOYICOVTOG TTWG €VaG XOPAKTAPAS KaTtahauBdavel xwpo 1
byte, n pviun dev gival ETTAPKNC.

2.4.4 H pvApun EEPROM

MpokelTal yia yia gvAun Hovo yia avayvwaorn, XwpntikotnTtag 1024 Bytes, pe
duvatoTnTa atmodrkeuong OedOPEVWV XWPIG va UTTAPXEl KivOUVOG QTTWAEIAG
autwyv ASyw atTpdOUEVNG ATTEVEPYOTTOINONG TNG TTAATPOPHAG. MNa avdyvwon
Kal eyypa@r 0e00PEVWV OTN CUYKEKPIYEVN MVAUN Eival ATTapaiTATN N XPRoN TNG
€10IKAG BIBAIOBRKNG KaI TWV QVTIOTOIXWV CUVOPTHOEWV TTOU £XOUV QVATTTUXOEI
yla TO OKOTTO aUTO.
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2.4.5 O1 avaAoyikoi €icodol TG TTAATPOpHAG

H TAat@opua Arduino Uno d1aB€T1el 6 avaAoyIKEG EI00D0UG UE OKOTTO XProng
€iTe TNV OUAAOYN DEDOUEVWV XPNOIMOTTOIWVTAG dIAPOPOUG AIoOBNTAPES OTTWG
Tov aloOnTApa Beppokpaciag LM35 cite Tnv ekTEAEON dIOQOPWV AEITOUPYILOV
OTTWG TNV pUBUION TOU QWTICUOU OTO £MBUUNTS eTTiTredo. Eival apiBunuévol
XPNOIMOTTOIWVTAG TOUG apiBuoug 0 éwg 5, apou TTpwTa TTPONYEITAI TO YPAPUa
A (Analog). Katé tov TpoypapuaTtiopd Tou Arduino ol £€£0d01 auToi uTTopouv va
apIBunBouyv ue Toug apIBuoUg 14 €wg 19. ZTIC TTEPITITWOEIG TTOU MIA AVAAOYIKA
€i0000 XpnoiyoTroIEiTal YIa OUAAOYT DEQOPEVWY, YIVETAI JETATPOTTI) TNG TACEWG
€10000u o€ évav 10-bit apiBud pe eupog TiunRg 0 €wg 1023.

2.4.6 O1 yn@lakoi eicodol Kal £0d01 TG TTAATPOPUAG

Mépa atrd 11 avaAloyikEG 1I0000UG TTOU NON TTEPIYPAYAUE, N TTAATEOPUA Hag
divel Tnv duvatoTnTa va €I0AyOoUE 1 va £EAYOUNE TTANPOPOPIES, UE OKOTTO TNV
eTTeCepyaoia r dlaxeipion TwWv TTAPAPETPWY avTioToixa. H mTAat@déppa Arduino
Uno d1aBétel 14 wn@lokég 10000UG / €€6O0UG OI OTTOIEG TTEPA ATTO TNV ATTAN
AEITOoUpYia TOUG , TTOPOUV VA XPNCIUOTTOINBOUV WG €ENG :

O¢oeig 0 kai 1 ( RX, TX) : Xpnoiyotroiouvrai yia va AdBouv ( receive = RX)
N va pyetadooouv ( transmit = TX ) oceipiakd dedopéva. Or eicodol auToi, gival
Non ouvdedeuévol e TIG avTioTolxeg Tou ToITT ATmega8U2 USB -to - TTL. Emi
TTPOOBETWG, €TMAEYETAI N XPAON TOUG O€ TIEPITITWOEIC TTOU B€Aoupe va
OUVOECOUE KATTOIA ETTITTAEOV CUOKEUN ME TNV TTAATQOPUA , OTTWG Adyou Xdpn
Mia deuTepn TTAATPOPUa arduino.

Oéoceig 2 kai 3 ( ESwrepika interrupts ) : 'Exouv 1n duvardtnta va
TIPOKAAOUV OIOKOTT OTNV KAVOVIK] PO TOU TTPOYPAUMATOG, avaAoya ME TIG
aAAay€EG TTOU dEXOVTAl WG €i00DOI, KAl VA EKTEAOUV €va OUYKEKPIPEVO TUAMO
onAadny pia ouvdptnon. Ta eCwTtepikd interrupts eival TTOAU xprioiya oTn
AEITOUPYiQ QUTOPATOTTOINUEVWY CUCTNPATWY KOBWG €TTiong kal oTn Auon
TTPoBANUATWY OTa OTToIa aTTaITEITAI JEYAAN akpiBeia.

Oéosig 3,5,6,9,10 kau 11 ( PWM outputs) : Mépa amd Tnv Asitoupyia wg
Wneiakoi €¢odol, Ta TTaPATTAVW pins PTTOPoUV va XPNOIKoTToINBouv Kal wg
"avaAoyikoi" €€odol xpnoipoTrolwvtag To cuoTtnua Pulse Width Modulation, To
OTTO0iO Kal ONMUIOUPYEI OPOIOUOPYPOUS KAl XPOVIKA iToug eTTavaAlauBavOouevoug
TTAAPOUG, OIANOPPWVOVTOS TO WNPIOKO oANa o€ "avaloyikd". To TTapatravw
ouoTnUa PTTopEi va dexTel we TIFN atmd 0 £wg 255, Xwpig autd va CUVETTAYETAI
TTWG N evOIAuEDN TIMA Ba £XEl WG aTToTEAEOUA TACOTN PEUPATOG TTOU va IoouTal
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pE 2.5V 2UYKEKPIYEVA, TO oUOTNUA ouveXiCel va Asitoupyei yneiaka (0V
N 5V) dnuIoupywvTag TOug TTOAPOUG TTOU ava@Eépaue £TO1I WOTE N MEON TIWNA
TAONG va gival 2,5V.

O¢éoe1g 10,11,12,13 : O1 ouykeKpIPEVEG BECEIG UTTOOTNPICOUV TNV ETTIKOIVWVIA
SPI xpnoiyotroiwvTag Tnv avrtioTtoixn BiBAI0Brkn. EmipooBeta, n 6€on 13 givai
Nnon ouvdedepévn pe €va Led Tdvw oTn TTAATQOPUA, EVEQPYOTTOIWVTAG TO OTAV
N TIA TNG Béong eival HIGH kai atrevepyoTroiwvTag 10 otnv Ty LOW.

Digital Ground
Digital 1/0 Pins (2-13)
|

Serial Out (TX)
Serial In (RX)

Analog Reference Pin

 IN ITALY
9

USB Plug —
Reset Button

In-Circuit
Serial Programmer

B

ATmega328
Microcontroller

External Power Supply

Reset Pin
3.3 Volt Power Pin
5 Volt Power Pin

Analog In
Pins (0-5)
Voltage In
Ground Pins

Eikéva 2.7 : Mepiypa@ikr) avdAuon Tng UTTOAOYIOTIKAG TTAAT@Opuag Arduino Uno .

2.4.7 H Tpo@odocia pelaTog TNG TTAATPOPHAG

H mAat@opua Arduino Uno ptropei va Tpo@odotnOei pe Tpeic d1apopeTIKOUG
TPOTTOUG:
e Alauéoou TnG BUpag USB.
o A6 TNV TTapoxr NAEKTPIKOU PEUPATOG TOU OTIITIOU XPNOIKNOTTOIWVTAG
TTpoocapuoyéa oTaBepnG Tdong e £€000 BUouATOG 2.1mm.
e ATO kdatoia GAAN 1Ty OTTWG MIa PTTOTAPIa XPNOIYOTTOIWVTOG TNV
yeiwon kai Tnv B€on Voltage In (Vin) Tng utToAOYIOTIKAG TTAATQOPUAG.
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H mAat@éppa ptropei va dextei Tdon 6V €wg 20V. Av 1po@odoTnBei ue Tdon
AlyoTepn Twv 7V icwg va unv Ptropei va trapéxel 5V otig €66doug Kal Adyou
auToU n TTAAT@OPMA YIVETAI AOTABNG. Z€ TTEPITITWON TPOPOdOUiag NeyaAUTEPN
Twv 12V, ytropei va TpokANBei nuid otnv TTAAT@OpPa Adyw utTEPBEpuavong.
' autoug TOUG AdYyOoUuG, KATOAYOUUE TTWG N KATAAANAN TAON MTTOPEi va
KupaiveTal getagu 7V kar 12V, evw n TTpoTeivouevn 1adon 9V.

2.5 AoTrideg TG TTAat@opuag (Arduino Shields)

2€ TTOANEG TTEPITITWOEIG, OTNV EQAPHOYN TOU CUCTHAUATOG TTPOG AVATITUSN,
amaITeiTal N Xpnon €CEIOIKEUPEVWY  €CAPTNUATWY - TTAQKETWYV, Ol OTTOIEG
ouvdéovTal TTavw oTNV TTAATEOPPa Arduino Kal EEUTTNPETOUV CUYKEKPIPMEVOUG
okoTToUG. O1 TTAaKETEG aUTEG ovoudlovTtal "aoTrideg" (Shields). MNapaderypaTika
AvVOQEPOUOAOTE OTIC £EAG :

2.5.1 H aoTmida Ethernet Shield

2KOTTOG TNG €ival n ouvdeon TNG TTAaT@Opuag Arduino, e TO OIKIOKS SIiKTUO N
akOua Kal 1o Internet, xpnoipgotrolwvtag éva atrAd KaAwdio dIKTuou TUTTou RJ45
Kal akoAouBwvTag KATTOIEG 0dNYiEg TTOU YTTOPOUUE va Bpoupe eAeUBepa OTO
O1adiKTUO OXETIKA UE TN XPNon TNS KATAAANANG BIBAI0BrKNG. H Tdon Asitoupyiag
NG €ival SV Kal TTApEXETAI ATTO TNV TTAATPOPMA, EVW N TaXUTATA OUVOEONG Eival
10/100 MBytes. H acmida ouvdéeTal ouykekpiyéva pe tnv Bupa SPI Tou
Arduino. TéAog agifel va ava@epbei TTWG N OUYKEKPINEVN TTAQTPOPUO
KukAogopei kal o€ pia 181aitepn ékdoon, ue Tnv uttooTApIgn PoE (Power over
Ethernet), dnAadr Tnv Tpo@oddTNON TNG HECW TOU KAAWSIOU BIKTUOU.

x."L ETHERNET %
M SHTIELD >
o5
: b d in
. E

Eikova 2.8 : H aoTrida Arduino Ethernet Shield.
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2.5.2 H aomida GSM Shield

H oaomida autrp ouvdéel tnv TAaTt@opua  Arduino pe T1O Internet
XPNOIMOTIOIWVTAG TNV UTINpPeoia PeTagopds dedopévwyv GPRS, éxer tnv
duvatotnTa va KaAéoel | va dexBei KANoeIg (atraiTouvtal PIKPOPWVO Kal
OKOUOTIKO Ta oTroia Kal Oev TrepIAappBavovtal) kal TEAog va oTeidel 1 va
TapaAdpel pnvupata SMS. H acmrida GSM Shield ocuvdéstal pye 1o Arduino
XPNOIMOTIOIWVTAG TIG BUpeg 2,3 Kal 7, evw TpogodoTeital Pe 5V atrd autd.
TéNog, TrepIAaupaveral uttodoxr kKaptag SIM n otroia Kal aTraiTeiTal yia Tnv
EKTEAEON TWV AEITOUPYIWYV TTOU AVAQPEPALE.

Eikéva 2.9 : H aoTrida Arduino GSM Shield.
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2.6 Neprypaen Arduino IDE

Otmwg €xoupe nAdON avagEpel, n UTTOAOYIOTIKA TTAAT@OpMa  Arduino eivai
UTTEUBUVN YIa TOV €AEYXO Kal TNV OIAXEIPION CUCKEUWYV OE TTPAYMATIKO XPOVO.
Na TOov OKOTTO QuTO, €ival QTTAPAITNTO VA YiVEl TTPOYPOUMOTIONOS TNG
TTAQTQOPUAG WOTE N CUMPTTEPIPOPA TNG va €ival avaAoyn PE TIG EVTOAEG TTOU
déxeTal atrd 10 XPRoTN. H KoivotnTa Tou Arduino €xel dnuioupynaoel To dIKO TNG
TEPIBAAAOV avaTITUENG TO OTTOIO Kal ovopdadeTal Arduino IDE. To ocuyKkekpiuévo
TePIBAAAOV avaTITUENG BewpeiTal TTIo aTTAG Kal EUXPNOTo o€ oxéon Pe diagopa
aAa 6TTwG 10 XCode, 1o Visual Studio i To Eclipse. 'Exel oxedlaoTei ye okoTrd
va €I0AYEl VEOUG Ol OTTOIOI OEV €ival ECOIKEIWPEVOI PE TNV AVATITUEN AOYIOUIKOU.

Help

void setup() {
// put your setup code here, to run once:

}

void loop() {
// put your main code here, to run repeatedly:

Arduino/Genuino Uno on COM3

Eikéva 2.10 : To repiBdAAov avatrtugng Arduino IDE.
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To TepiBdAAov avamTugng Arduino IDE eivalr ypaupévo o€ Java Kai
TepIAauBAveEl Tpia KUPIO XOPAKTNPIOTIKA:

Mpoypapua etregepyaoiag kwdka ( editor ) pe XAPOKTNEIOTIKA OTTWG N
ETMONPAvVON oUVTAENG, 0 CUVOUAOHOGS OYKUAWY Kal N auTtouaTtn E00XN

MeTayAwTTioTH) (compiler) o oTToiog YETAYAWTTIEI KAl QOPTWVEI TO KWAIKA-
TTPOYPAPMA TTOU £XEl AON avaTTTuxXOei oTnV TTAATPOPPA, HOVO HE €va KAIK

2 €1pIakr} 086vn 6TToU PTTOPOUV VA TUTTWBOOUV BIGPOoPA PNVUPATA EVNUEPWONG
1 EAEYXOU KOTA TNV EKTEAEOT TOU KWOIKA-TTPOYPANHATOG

ACiCel va avagepbei TTwe €éva onuavtikd uelovékTnPa Tou IDE cival n éAAeIyn
TNG Asitoupyiag atroo@aAudrwong (debugging) Tou KwAIKA.

2710 Arduino IDE Tépa amo TIG KAAOOIKEG €TTIAOYEG TNG dnuIoupyiag , Tou
QVOIiYHATOG, TOU KAEICIMATOG KAl TNG ATTOBAKEUONG EVOG TTPOYPAUMATOG, DIVETAI
n €mAoyl OTO XPNoTn va e€TMAECEl avAPECa O MPEPIKA TTapadeiypata
TTPOYPAMMATWY  POCIKWY  AEITOUPYIWV  TTOU  €XOUV  avatituxBei  Kai
oupTtrepIAapBavovTal Adn o€ auTd. ZTNV TTAPAKATW PWTOYPAQPia TTapaTiOETAI TO
Tapddelypa Blink , To otroio avolyokAgivel éva led kGBe deuTepOAETTTO.
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Sketch Tools Hel

// the setup function runs once when you press reset or power the board
void setup() {

// initialize digital pin 13 as an output.

pinMode (13, OUTPUT);

e loop function runs over and over again forever
void loop() {

digitalWrite (13, HIGH): // turn the LED on (HIGH is the voltage level)
delzy(1000); // wait for a second
digitalWrite (13, LOW): // turn the LED off by making the voltage LOW
delay(1000); // wait for a second

uino Uno on C

Eikéva 2.11 : To mapadeiypa Blink.

-23-



2.6.1 Npoypappatiopég oto Arduino IDE

KaBe rpdypappa TTou dnpioupyeital oto epIBaAAov avarrtugng Arduino IDE
, ovouadetal okitoo (sketch). H yA\wooa trpoypapuatiopyou Tmou e@apuodeTal,
ovopadeTtal Processing kal oe ouvduaopd pe tTnv BiIBAIoBrRkn Wiring yivetal
EQIKTOG O TTPOYPAMMATIONOS TNG UTTOAOYIOTIKNG TTAQTPOPHOG. To TTpoypaupa
XPNOIUOTTIOIEI OUYKEKPIPEVEG OUVAPTAOCEIG TTOU POIACOUV APKETA PE auTéEG TNG C
| C++, KaBwWg €1TioNG KAl CUYKEKPIPEVN Oopr. H doun Twv TTpoypauudTwy
otnpifetal oTig dUo Baocikég ouvapTtioelg setup() kal loop() Twv OTToIWY O
POAOG TTEPIYPAPETAI TTAPAKATW.

ZuvapTtnon setup() : Mmropei va BewpnBei wg cuvapTNon ApPXIKOTTOINONG TWV
TIMWV KABWG Kal TTPOETOINACIOG TNG EKTEAEONG TOU BaciKou TTpoypdpuartog. H
EKTEAEON TNG YiVETAI JOVO M1 QOPA KATA TNV TPOPOdATNON TNG TTAATQOPUAG 1
META ATTO ETTAVEKKIVNON AUTAG.

ZuvdpTtnon loop() : Mpokerral yia €vav Bpdyxo OTOV OTT0I0 UTTAPXElI TO BACIKO
MOG TTPOYPAMPA KAl Ol AEITOUPYIEG TOU , O OTTOIOG TTAUEI VA EKTEAEITAI JOVO PETA
aT1To TNV ATTOCUVOECNG TNG TTAATPOPHOG ATTO TO PEUQ.

2.6.2 Baoikég ouvapTtioeig Tou Arduino IDE

Mepikéc ammd TIC PBACIKEG OUVAPTHOEIS TTOU XPNOolYoTToInbnkav yia Tnv
dnuioupyia Tou TTPOYPAUMATOC YIa TO «EEUTTVOY OTTITI KO Eival EUPEWGS YVWOTEC
OTOV TTPOYPAMMATIONOG Tou Arduino gival ol TTaPaKATW:

Serial.begin(speed) : EvepyoTtroiei Tnv o€ipiakr OUpa Ye OKOTIO TV PETAPOPA
0edopEVWY. H TTapAPETPOG TTOU BEXETAI APOPA TOV PUBUO HETAPOPAG , O OTTOIOG
peTpiéTal o€ baud (bits per second).

pinMode(pin, mode) : Opilel TNV cuuTrePIPopa (€icodog 1 £€000G) yia uIa
OUYKEKPIPEVN aKida TNG TTAATPOPPAG. H TTapdaueTpog pin apopd Tnv ToV apiOuo
aKidag TTou atreubuveTal 0 XPAOTNG EVW N TTAPANETPOS mode agpopd Tov TPOTTO
OUNTTEPIPOPAG.

digitalRead(pin) : «AlaBader» TNV TIPA TG OKIdAG KAl PAG ETTIOTPEPEI TNV TIUA

HIGH 4 LOW €dv n akida eival evepyoTroinuévn n Oxi avriotoixa. H rapaueTpog
pin apopd Tov apiBud akidag TToU HEAETAE.
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> digitalWrite(pin, value) : EvepyOTTOIEi 1] ATTEVEQYOTTOIEI I CUYKEKPIPEVN OKida
NG TTAATQOpuag oTéAvovtag Tnv Tiu HIGH 3 LOW avTioToixa. € TepiTTwon
atmooToAAS TG TIUAG HIGH yivetal Tpogodooia pelpartog ye Tédon 5V evw o€
avTiBeTn TTEPITITWON N TAoN TTOU ATTOOTEAAETAI IcOUTAI E OV.

2.6.3 Z0vdeon utroAoyIoTIKAG TTAaTPOpuag — Arduino IDE

MNa TNV @OpTWON TOU TTPOYPAUMATOG-OKITOOU €ival ATTapaiTnTn N oUVOEDN TNG
UTTOAOYIOTIKNG TTAGTQOPHOG HECW TNG CEIPIAKAS BUPAG E TOV UTTOAOYIOTH OTOV
oTroio ekTeAeiTal To TEPIBAAAOV avAaTTTUENG, KOBWG €TTioNg n €mAoyR NG
TTAATQOPUAG TTOU €XOUME Kal TNG OEIPIAKNG BUpAC TTou gival ouvdedepuévn N
TAaT@Opua Arduino Uno, OTTWG QaiveTal 0TNV TTAPAKATW €IKOVA.

SmartHome_v2.0 | Arduino 1.6.5 l\‘:' ‘@ W

Auto Format Ctrl+T
g Archive Sketch
Amankiomesy Fix Encoding & Reload
a 4 ‘ - . - -
// Include fi Serial Monitor Ctrl+Shift+M

#include <SPI
#include <Etj
#include <G
#¢define PINNU
GSM gsmAccess
|| GSM SMS sms;
char senderNu
byvte mac[] = { 0xDE, OxAD, OxBE, OxEF, OxFE, OxED }; // The etherr
IPAddress ip(192,168,1, 71); //the IP address of network.
IPAddress gateway(192,168,1, 254); //the gateway of the network.
IPAddress subnet (255, 255, 255, 0); //the subnet mask of network.
EthernetServer server(27015); // Create a server listening on the

Board: "Arduino/Genuino Uno"
Port: "COM3 (Arduino/Genuino Uno)"

Programmer: "USBasp” »

Burn Bootloader

Eikova 2.12 : EmAoyn £€kdoang TTAATQOPHAG Kal OEIPIOKAS BUPaG.
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2.6.4. BifAioBnkeg Tou Arduino IDE

O1 BiIBAI0BNAKeSG TOu Arduino IDE Asitoupyouv O1Twg Kal ol BIBAIOBRKES TToU
€ival YVWOTEG OTIG TTAATQOPUES TTPOYPAUMATIONOU. MepIKES aTTO TIG AEITOUPYIES
Tou Arduino Ba frav IBIaiTepa TTEPITTAOKEG XWPIG TNV XpHon TG KATAAANANG
BiBAI0BRAKNG. O1 BIBAIOBRKES TTOU XpNOIPOTTOINBNKav OTO £EUTTVO OTTITI €ival Ol
€¢NG

#include <SPlLh> : Tlapéxel Acitoupyieg yia Tnv opBR ouvdeon TNG
uTTOAOYIOTIKAG TTAaKETAG Arduino pe Tnv aoTrida Ethernet.

#include <Ethernet.h> : Eival utteuBuvn yia Tnv oUvdeon Kal AsiIToupyia TNG
aotidag Ethernet pe okommd Tnv  peT@ddoon Oedopévwyv  HPETAEU  TNG

UTTOAOYIOTIKAG TTAATQOpUAg Arduino Kal Tou dIKTUOU.

#include <GSM.h>: XpnaoiyoTrolgital yia TV evepyoTroinon Tng aoTridag GSM,
ME OKOTTO TNV TTapaAapr unvupdatwy SMS atd 1o XproTn.
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KegpdaAaio 3°

3.1. H pakéra Tou omiTIOU

AQou TTpwTa MEAETABNKE Kal gpeuvnOnke n TeExvoAoyia powerline kai n
UTTOAOYIOTIKH) TTAaT@Opua Arduino, Kpibnke atrapaitntn n dnuioupyia HIog
MOKETOG KOTAOKEUOOWEVNG aTTO EUAO e oOKoTrd Tnv €mideiEn Kal TNV
TIPOCOWPOIWGON ToU «EEUTTVOUY OTITIOU. [Na TNV dnuioupyia TnNG TTIAEXBNKE UAO
«TTAOKAC» VW N ouvapuoAdynon TnNG TTPAYUATOTIOINONKE XPENOIUOTTOIWVTOG
adiaBpoxn KOAAa EUAou. H pakéTa TTou dnuIoupyrnonke xwpietal o€ 3 XWPOuUG.
To TTaIdIKO dWPATIO , TO UTTVOOWHATIO KAl £vav EVIAIO XWPO PE XpAon oaAoviou
Kai koudivag. O1 diaoTaoelg Tng givar 41 x 51 x 20 cm. MNMapakdtw TTapouaciadeTal
TO OX£D10 TNG MAKETAG OTNV e@appoyrl Sweet Home 3D kaBwg TTiong Kal n
MOKETA TTOU dNnuIoupyrRONKe.

Eikéva 3.1 : Zx£d10 pakétag
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Eikova 3.2 : YAotroinuévn HakéTa

3.2. MeAétn Kail ava{ATNoN TWV ATTAPAITNTWYV £EAPTNUATWYV

MNa TN TTPooopoiwaon Tou £EUTTVOU OTTITIOU XPNOIYOTTOINONKAV Ta TTAPAKATW
eCapthpaTa :

Arduino Uno Rev 3. 10 0110i0 KaI €TTIAEXONKE yIa TOUG AOYOUG TTOU dN £XOUNE
ava@épel. H ouykekpipgévn UTTOAOYIOTIK) TTAAT@OpUa  avaAaupavel poAo
OIaXEIPIOTH KAl EAEYKTA TOU «€EUTTVOU» OTTITIOU.

Arduino Ethernet Shield. Z0p@wva pe TIC ammAITACEIS KAl a@oOU KPiONKe
aTTapaiTnTN N Xpnon tng texvoAoyiag powerline, €ival ammapaitntn n TPooOAKn
TNG OUYKEKPIPEVNG TTAAKETAG PE OKOTTO TNV METAPOPAE O£OOPEVWV OIKTUAKA
METOEU TOU AOyIOWIKOU TTOU avaTrTuxOnke kKal TnG mAat@opuag Arduino. To
TTPWTOKOAAO ETTIKOIVWVIAG TTOU XpnolpoTroleite gival To TCP/IP, To otroio €ival
EUPEWG YVWOTO OTA SiKTUO UTTOAOYIOTWV.

Arduino GSM Shield. Mg tnv TpooBnkn TNG CUYKEKPIYEVNG TTAKETAG BiveTal
emmAoyn dlaxeipiong yia Tov XPHoTn MECW TOU TNAEPUWVOU TOU, OTEAVOVTOG
€I0IKG diapop@wpéva pnvupata SMS oT1o TTpoKaBopIoPEVO apIBUd TNAEQUVOU
TTOU avhkel oTnv Kapta SIM TnG aoTTidag.
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e LED 3mm T1a otroia xpnoIgoTroinénkKav yia Tnv TTPOCOU0IWoN TwV PWTWY ToU
OTTITIOU KAl TN TNAEOpaOoT Tou. H Tdon AeiIToupyiag Twv ouykekpipgévwy LED gival
METACU 2 Kal 2.4V oT1aBepnG TAONG EVW TO PEYIOTO PEUPA AEITOUPYIAG avEPXETAI
ota 20mA.

Eikéva 3.3 : LED 3mm

e AvTmioTdoelg 220 Q cuvdedepéveg o€ oeIpd Pe Ta TTapatravw led. H Ty tng
avTioTaong €MAEXONKE £€TA1 WOTE TO peUMA AsiToupyiag Twv led va unv Eetrepva
Ta 20mA.

— ll' - )

Eikova 3.4 : Avriotaon R =220 Q
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e AioOnTApag Kivnong PIR yia 10 ocUoTnua cuvayepuou Tou otTiou. AgIToupyei
METPWVTAG TNV UTTEPUBPN akTIvOBOAia TTou TTapdyeTal atrd OTTOIOdATIOTE
QVTIKEIPEVO 1] OV TOU oTToioU N Beppokpaaia gival avwTtepn Twv 0° C.

Eikova 3.5 : AioBntrpag kivhong PIR

H tdon Aeiroupyiag Tou ptropei va gival uetagu Twv 3V kai 5V otabepng Tdong
Kal TpogodorTeital amd tnv TTAaTt@opua Arduino. Otav avtiAapBdveral kivnon
oTéAvel onua €€6dou pe TN HIGH evw o€ avtiBetn TTepiTTTwon n TIMR Tou
Tapapével oto LOW. MapakdTw TTapoucidadeTal avaAuTIKO oXeIAypauua Tou.

Retrigger

A BISS0001 chip

3v regulator

Protection diode

3-5VDC
Digital out

Eikéva 3.6 : AvaAuTikG oxedidypapua aiobntipa PIR

Ground

e Hyeio o¢ repimTwon mapaBiaong Tou cuvayepuou pe Tdon AsiToupyiag Ta 6V,
evw douAeuel dyoya Kal e Ta SV 1Tou TTapéxovTal atrd 1o Arduino.
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Eikdva 3.7 : Hyeio ouvayeppou.

e AVEUIOTAPOAG TO OTTOIO TTPOCOMOIWVEI TO CUCTNPA YUgNg Tou otmiTiou. H 1don
AeiIToupyiag Tou gival 5V o1abepn¢ Tédong pe 1oxu 0.9W.

Eikéva 3.8 : Avepiotrpag — 2uotnua Yuéng

>Ouewva pe Tov vopo Tou Joule P =V - I mapatnpolue mwg 10 | =
180mMA evw OTTWG £xEI BN avapePBEi TO PEYIOTO PEUPA TTOU PTTOPE VO TTAPEXEI
n kabe £€0do¢ Tou Arduino gival 40mA. AGyw aveTTapkoug TAoNG PEUUATOG
AOITTOV, XPNOIMOTIOINBNKE HIa ECWTEPIKN TTNYN PEUMOTOG, dNAAdH Ia pTTatapia
oTaBepng TAoNG Twv 9V kal éva TpavlioTop wg OIOKOTITNG evepyoTroinong /

ATTEVEPYOTTOINONG. ZTNV TTAPAKATW £IKOVA TTAPOUCIACETAI N CUVOETUOAOYia TOU
KUKAWMOTOG.
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Eikéva 3.9 : KikAwpa Transistor — Zo0otnua Yuéng.

KaAwdia eTéKTaonS Kai mMvECES OTAPIENS TWV KAAWDiWV.
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::::: iffff Sore foean o

3.3. ZUYKEVTPWOT KAl CUVOPHOASGYNON TWV £EAPTNHATWY OTNV HOKETA

MeTd TNV €TTi €POUG TTapouaiacn Twv EAPTNUATWY TTOU XPNOIKOTTOINONKAY,
TOTTO0ETABNKAV OTNV POKETA PE TPOTTO KATAAANAO yia TNV TTPOCOMOIWCN TOU
«&¢utrvou» omTiou. OAa T1a egapTtripaTa eival ouvoedepéva o€ OEIpd PE TNV
UTTOAOYIOTIKH) TTAATQOPUA €VW OTNV  TTOPAKATW €IKOVA  OTTEIKOVICETAlI N
ouvdeaoAoyia Toug OTTWGS AUTH €QAPUOOTNKE.

mNMOO® gpenczo
-
|

S
DY SITAL (PWM-) E 3

Ivotnua
Wokng

j»//-“

Quwta Quwrta Qwta unvo- Quta

Hyeio . -Atoeqtnpac » =+« + Jahoviot * KouZivag Swpatiou  matdikol ..
Sowle e e R I e R : .
ovvayeppoy. ¢ o PIR S SE UGS e v Syatoy v v
............ T T I T o
Ce eI e eI eETbIEPEIEILEIEIESBEBEESEORGOEBROELE TGS oo
oo wevew OV | e SBEEE SPEEE e o mion Efwrepuay
W Seeev eeEwe CL N e R W eAéyxou nnyn
ouot. boéng pedpaTOg

Eikéva 3.10 : Zuvdeouoloyia eEapTnUATWV.

AgiCel va avagpepBei TTwg ol aoTideg Ethernet kat GSM ouvdéBnkav atreuBeiog
ETTAVW OTNV UTTOAOYIOTIKH TTAQT@OpUa Arduino Uno. ZTnv €IKOva TToU aKOAOUBEi
geKIVWVTAG aTTo TTAVW TTPOG Ta KATW BAETTOUNE TIG aoTTideg GSM kai Ethernet,
EVW OTO KATW PEPOG £xoupe TRV TTAAT@OpPa Arduino.
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Eikdva 3.11 : 20vdeon Arduino pe Ethernet kot GSM Shields.

MNa v TARPN €pappoyn TNG ouvdEeoUoAoYiag XpNoluoTroindnkav KaAwdia
XOAKOU WG TTPOEKTACN METAEU TWV AKIdWV TNG TTAATOOPHAG KAl TWV EI00dWYV —
€€O0WV TOU KABe eCapTApaTog. To ATTOTEAECUA TNG OUVOECPOAOYIag OTnv
MOKETA QAiVETAI TNV TTAPAKATW EIKOVA.
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3.4. AeiToupyieg Tou «€§uTTVOUY» OTTITIOU

Q¢ e@apuoyr, To «ECUTTVO» OTTITI PTTOPEI va OIAXEIPIOTEI OTTOIAOATTOTE
OUOKEUN NAEKTPIKOU PEUPATOG. EVOEIKTIKA OI AsITOUpyieg TTOU €TTIAEXONKAV VO
avaTrtuxbouv oTnv TTPOCONO0IWON €ival o1 £GAG :

EvepyoTroinon / AtrevepyoTtroinon Twv WTwV TnG Koudivag, Tou gaAoviou, Tou
UTTVOOWHATIOU Kal TOU TTaIdIKOU dwuaTiou.

Evepyotroinon / AtrevepyoTtroinon tng TnAedpaong n oTroia Kal BPioKETAI OTO
OaAOGVI TOU OTTITIOU.

EvepyoTroinon / AtrevepyoTtroinon Tou CUCTHPATOS Yuéng.

Evepyotroinon / ATrevepyoTroinon TOU OUCTAUATOG CUVAYEPMOU TTOU EXEl
EYKATAOTOOEI.

O1 Tmapatmavw Asitoupyieg eival dIOBECIYES yIa TOV XPAOTN €iTe HECW TNG
EQPAPMOYNG TOU UTTOAOYIOTH, €iTE HEOW ATTOOTOAAG pNVUPOTOG SMS atd T0
KIVQTO TOU TNAEQPWVO.

3.5. Kataotdoeig AeiToupyiag Tou «€EUTTVOU» OTTITIOU

EkT6¢ a1md TIG ASITOUpYiEg TTOU AdN avaEéPAUE, UTTAPXEI ETTIAOYA OTO XPHOoTN
va opifel Tnv katdoTtaon Asitoupyiag Tou amTiou. Q¢ KartaoTacon AsiToupyiag
opiceTal n €TMAOY TOU TPOTTOU CUUTTEPIPOPAS TOU OTTITIOU aTrd TO XPNoTn.
MpoKeITal OUCIOOTIKA YIa €TTIAOYR) METAEU QUTOUATOTTOINUEVWYV AEITOUPYIWV.
MapakdTw TTapoucidlovTtal ol TPEIS KATAOTACEIS TToU dnuioupynonkay :

Kartdotaon Huépag : Eival n TpoetmAeyuévn KaTdoTaon KaTa TNV EKTEAECN TNG
eQapupoyng Tou uttoAoyioTr]. O xproTnG KaTd Tn didpKeia TNG NUEPAG gival auTog
TTOoU opilel TIC AeITOupyieg TOU £EUTTVOU GTTITIOU.

Katdotaon NOxtag : Katd tnv evepyoTroinon Tng, TO «EEUTTVO» OTTITI
QTTEVEPYOTTOIEI TN AEITOUpyia TNG TNAEOPAONS KABWGS Kal OAWV TWV QUTWV TOU
OTTITIOU €KTOG ATTO aAUTO TNG KOUGIVOG. 2T OUVEXEIQ, EVEPYOTTOIEI TO oUCTNUA
OuUVaYEPHOU £€wWG OTOU 0 XPAOTNG aAAAEel TNV KaTACTAON AEIToupyiac.
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KartdoTtaon AlakoTrwy : Katd Tnv EVEPYOTTOINON TNG, ATTEVEPYOTTOIOUVTAI OAQ
TA QWTA TOUu OTTIOU KAl OTTOIOdATTOTE GAAN NAEKTPIKI) CUOKEUR €ival O€
Aeiroupyia. To ouoTnua cuvayeppou TiBeTal o€ KatdoTaon Aeiroupyiag. TEAOG,
yla TV aT1TOoTPOTIN MOAVAG TTapaiaong, EVEPYOTTOIEITAI QUTOMATA TO QWG TNG
koulivag avd dlaoTAUATA TTOU €XOUV OPIOTEI PE XPOVIKO dIA0TNUA AEITOUPYIaG
ETTiIONG OPIOPEVO. 2Tn  TTIPOCOMOIWGCT, TO QWG AEITOUPYEI  yia  TTEVTE
OEUTEPOAETTTA, EVW TTAPAUEVEI ATTEVEPYOTTOINKEVO YIA TA ETTOPEVA OEKA.

3.6. To okiToO TOU «£EUTTVOU» OTTITIOU
lMa Tnv eKTEAEON TWV AEITOUPYIWV KAl KOTOOTACEWV TIOU QAVAQPEPANE,

avaTiTuxbnke €va «okitoo» (sketch) oto Arduino. To TTapakdTw dIdypauua
egnyei Tig evépyeleg TTou eTTavaAapBdvovral oto Arduino.

Eikéva 3.13 : Flowchart Tou Arduino.
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Katd Tnv evepyotroinon TG UTTOAOYIOTIKAG  TTAaTt@Opuag  Arduino,
onMioupyouvTal T atmapaitnTa  avrikeiyeva 1. GSM, GSM_SMS,
EthernetServer, dnAwvovtalr ol PeTaBANTEC Kal opiovial oI aKideg TG
TTAATQOPUAG TTOU Ba XPNoIuoTToiNBouv KATA TNV EKTEAECN TOU TTPOYPAUMOTOG.
2TNV OUVEXEIQ, EVEPYOTTOIOUVTAI Ol aoTTideg GSM , Ethernet kai TTpogToIMAETAN
0 a100NTAPAG Kivnong TToU XPNOIKOTIOIEITAI OTO oUCTNUA ouvayepuou. TEAoG,
ekTeAEiTal 0 Bpdxog loop yia 600 dIACTNUA N UTTOAOYIOTIKA TTAATQOpUa
TTAPAUEVEI O€ AEITOUPYiA.

AgiCel etTiong va ava@epBei, TTwS N UTTOAOYIOTIKA TTAATQOPUA AEITOUPYET WG
€EUTTNPETNTAG O€ AITACEIG TTOU OEXETAI ATTO TNV EQAPHPOYHA TOU UTTOAOYIOTH, TNV
OTTOIx KAl QVAAUOUUE TTAPAKATW.

3.7. Epapuoyn diaxeipiong Tou «EEUTTVOU» OTTITIOU

KaBwg o xproTng €mBupei TV diaxeipion Tou «EEUTTVOU» OTTITIOU OTTO TOV
UTTOAOYIOTH) TOU, KPiBnKe atrapaitntn n dnuioupyia piag SIETTAQPRS YIa TO OKOTTO
auTto. H dieragn €xel avatmTuxOei o epIBAAAOV OTTTIKOU TTPOYPAPUOTIONOU
C++ ( Visual C++) kai atroTeAcitTal atrd dUO KUPIEG POPUEG:

®o6ppa Login : O xprAoTng KaAeiTal va €10GyEI TOUG TIPOCWTTIKOUG TOU KWOIKOUG
yla TNV €i0000 oTnNV €@appoyr]. To yeyovog autd, Kavel To oUCTAPA AoQAANG
aT1To XPAOTEG TOU OTTITIOU TTOU eV BEAOUE va €xOuv TTPOCRACN OTNV EQAPMOYN.

Username

Password

|

[ Login

Eikéva 3.14 : ®oépua Login
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e ®o6ppa Main : n omoia atroteAei 10 TTEPIBAAAOV aTTd TO OTTOIO O XPAOTNG
dlaxelpieTal TO «EEUTTVO» OTTITI.

% Smart Home E@g

Eikéva 3.15 : ®épua Main

O1mwg Tapatnpouue KaTd TNV eveEPYOTToinon Tou OIOKOTITN TTPOG Ta OeEId,
EVEPYOTTOIEITAI N OUOKEUN, VW 00O O OIAKOTITNG TTAPAPEVEI OTA APIOTEPA N
ouokeun TTapapével KAeIoTr. Otav o XxpAoTNG ETTIAECEI PIa aTTO TIG KATAOTAOEIG
NUEPAG A VUXTAG, N €QAPUOYI EVNHEPWVETAI aUuTOpATA. KaTd TNV EvepyoTToinon
TNG KATAoTOONG OIOKOTTIWY, N €QAapuoyr dlaxXeIpiCETal TO OTTITI JE TPOTTO TTOU
EXOUNE TTEPIYPAWE! TTAPATTAVW.

3.8. ZUvdeon TnG SIETTAPRG PE TRV UTTOAOYIOTIKA TTAaT@Oppa Arduino

H e@apuoyn €MKOIVWVEI hJE TNV UTTOAOYIOTIKA TTAQTQOPUA HECW TOU TOTTIKOU
dikTuo Kal TNG aoTidag Ethernet Tou Arduino. Katd tnv emAoyn piag atrd Tig
d1a6€01ueG AsiToupyieg OTO «€EUTTVO» OTTITI, dNuIoUpyEiTal oUVOEDN MPE TO
Arduino XPnNOIJOTIOIVTOG TO EUPEWG YVWOTO TIPWTOKOANO ETTIKOIVWVIAG
TCP/IP katd TO OTIOiO €ival UTTOXPEWTIKN n peUBuIon piag otatikAg IP Tou
dIkTUoU oTnVv aoTrida Ethernet. 21nv ouvéxela aTTOOTEAAETAI OTNV CUYKEKPIPEVN
oTaTIKr IP éva TTOKETO dedopévwyv TO OTToI0 TTEPIAAPPBAVEI TNV EVTOAN TTPOG
ekTEAEON. H uttoAoyioTikr) TTAaT@Opua Arduino AapBavel To TTapaTrévw TTAKETO,
Kal exkTeAei TNV KATAAANAN Oladikacia. To TTakETO OedOPEVWY OVOUACZETAI
Socket, evw n O6An Oladikacia TTPAYUATOTIOIEITAI XPNOIUOTIOIWVTAG TNV
BIBAI0BNAKN dikTuaKkoU TTpoypapuatiopou WinSock2.h. TéAog, oTo TTapdpTnUa
2 TOU TTAPOVTOG CUYYPAUUATOG AVOPEPETAl O KWOIKAG TTPOYPANUATIOHNOU TTOU
EXEl XpNOIUOTTOINBEI yIa TNV ETTITEUEN TOU OTOXOU.
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MeAAOVTIKEG ETTEKTACEIG TNG TTPOCOMOIWONG

H 1TTpocopoiwon Tou «£EUTTVOU» CGTTITIOU KATOOKEUAOTNKE PE TETOIO TPOTTO WOTE
n Trapouciacn TNG va Yivel TTPAKTIKG kal Oyl BewpnTikd. [Mé€pa ammd TIg
TEXVOAOYIEG KAl duVATOTNTEG TTOU €XOUV dN XpnoiyoTroinBei, 8a ytropouoe va
Yivel HEAETN YIA TIG HEAAOVTIKEG DUVATOTNTEG TTOU TTAPOUCIACOVTAl TTOPAKATW:

e XpAon TnG OTITIKAG ivag wg avTIKaTdoTaon Tou kKaAwdiou Ethernet pe
OKOTTO TNV ETTITEUEN TNG MEYIOTNG TAXUTNTAG OTN METAOOON OEDOUEVWV
METALU TNG UTTOAOYIOTIKAG TTAAT@OPpPAG Arduino kal TnG JIETTAPAG TTOU
QAVATTTUXONKE.

e Xpnon acupuatng ( wireless ) aoTidag m.x. WiFi Shield, Bluetooth
Module, wg¢ avtikatdotaon Twv KaAwdiwv Ethernet pe okomd Tnv
EUKOAOTEPN €YKATAOTAON TOU OUCTHMATOG XPNOIMOTTOIWVTAG TTAEOV
aoUpPMATN ETTIKOIVWVIO JETALU UTTOAOYIOTIKAG TTAATQOPUAG KOl DIETTAQPNG.

e AVTIKOTAOTOAON TNG UTTOAOYIOTIKNAG TTAAT@Opuag Arduino Uno pe tnv
TAaT@opua Arduino Mega 2560, piag Kal ge Tn XpAon NG TTpwTng, o€
ouvduaoud pe TiIg aoTrideg Ethernet kol GSM, utpge TPORANUA Adyw
XPON OUYKEKPIYEVWY OKidwv atmd TIG dUO acTrideg TTOU E€ixe wWg
QATTOTEAEOUA TOV TTEPIOPIOPO XPAONG TWV OUYKEKPIMEVWV OKidWV yia
KATTOIO OTTO TIG OUOKEUEG TNG TTPOCOU0IWONG.

e [1p0o0BRKN TTEPICOOTEPWY AEITOUPYIWV KOl CUCKEUWYV, KOBWG £TTIONG KAl

TTEPICOOTEPWY  KATAOTACEWV AEITOUPYIOG, KAVOVTIOG TO OTTITI  TTIO
QUTOMATOTTOINMUEVO.
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NAPAPTHMATA

NMAPAPTHMA A. - KQAIKAZ THZ YMOAOZTIKHZ NMAATOOPMAZ
ARDUINO UNO.

/*
SmartHome

Manage and control the operation of the "smart" home according
to the commands received from user via telephone SMS or the interface
developed in Visual C++.

The circuit.

The design of circuit and the components that used for its implementation,
are described in the user manual attached.

created 2015-2016
by Mitkas. D. Georgios
as thesis for A.T.E.I of Central Macedonia.

*/

/*

Add necessary libraries.

The SPI and Ethernet libraries are used for the connection and
communication

between Arduino and the Visual C++ interface.

The GSM library is used to transfer commands from the mobile phone to
Arduino for the mentioned reasons.

*/
#include <SPLh>

#include <Ethernet.h>
#include <GSM.h>

//Definition of the PIN code of the SIM card is in Arduino.
//The PIN code of SIM card had been deleted.

#define PINNUMBER ™"
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//Create GSM object for activation of the GSM Shield.

GSM gsmAccess;

//Create GSM_SMS object to receive the SMS messages.
GSM_SMS sms;

//value for saving the phone number that sent the SMS //message.
char senderNumber[20];

/*
Definition of mac, IP addresses, default gateway and subnet
mask of the network.

*/

byte mac[] = { OxDE, OxAD, OxBE, OxEF, OxFE, OxED };
[IPAddress ip(192, 168, 1, 71);

IPAddress gateway(192, 168, 1, 254);

IPAddress subnet(255, 255, 255, 0);

//Create Server that is listening at the given port.
//The same port is used from client application to //communicate.

EthernetServer server(27015);
//Pin orders that our components are connected to Arduino.

int alarmSensor = 5;

int buzzer = 6;

int KidroomLight = 14;
int BedroomLight = 15;
int KitchenLight = 16;

int LivingroomLight = 17;
int TV = 18;

int AC = 19;

//Definition of the seconds that the PIR sensor need to //calibrate.

int calibrationTime = 30;
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//Definitions of flags that we need to activate/deactivate some actions.
boolean alarmFlag = false;
boolean kitchenFlag = false;

boolean VacationMode = false;

//Value for setting the duration that Kitchen light will be turned //on and off
//at vacation mode. The number declares milliseconds.

const int onTime = 5000;
const int offTime = 10000;

//Value for the time that Arduino is started.
unsigned long startTime;
//Value for the status of the Kitchen light.

boolean currentlyOn=false;

/*

At setup() function, there are the declarations that they need to be
happened.

The setup function is running only one time when we power on the Arduino.

*/

void setup()
{

//Serial port, Ethernet Shield and GSM shield are starting now
Serial.begin(9600);
Ethernet.begin(mac, ip, gateway, subnet);

gsmAccess.begin(PINNUMBER);

//millis() function returns the number of milliseconds the //Arduino board
began running the current program.

startTime=millis();

-42 -



//Set the pins work like input or output at current program.

pinMode(alarmSensor, INPUT);
pinMode(buzzer, OUTPUT);
pinMode(TV, OUTPUT);
pinMode(KidroomLight, OUTPUT);
pinMode(BedroomLight, OUTPUT);
pinMode(KitchenLight, OUTPUT);
pinMode(LivingroomLight, OUTPUT);
pinMode(AC, OUTPUT);

//the program wait 30 seconds for PIR sensor be calibrated.

Serial.print("calibrating sensor ");
for(inti = 0; i < calibrationTime; i++)

{
Serial.print(".");

//function that make program stops for the number of  //milliseconds are
given.

delay(1000);
}

Serial.printIn(" done");
Serial.printIn("SENSOR ACTIVE");
delay(50);
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/*
At the loop() function exists the main program of the Arduino.
It is running while the Arduino is powered on.

*/
void loop()
{ Serial.printIn("GSM initialized");
Serial.printIn("Waiting for messages");
//function that activate or deactivate the alarm system.
checkAlarm();
//function that activate or deactivate the vacation mode of //home.
checkVacationMode();
//check for unread sms messages.
if (sms.available())

{

charc
String req;
Serial.printin("Message received from:");

//get remote number
sms.remoteNumber(senderNumber, 20);

Serial.printin(senderNumber);

// Read message bytes, save at req value and print them

while (c = sms.read())

{
Serial.print(c);
req +=c¢;
}
Serial.printIn("\nEND OF MESSAGE");
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//act as the client ask.

if (req == "tv on")
digitalWrite(TV, HIGH);
else if(req == "tv off")
digitalWrite(TV,LOW);
else if(req == "kidroom lights on")
digitalWrite(KidroomLight,HIGH);
else if( req == "kidroom lights off")
digitalWrite(KidroomLight,LOW);
else if( req == "bedroom lights on")
digitalWrite(BedroomLight,HIGH);
else if( req == "bedroom lights off")
digitalWrite(BedroomLight,LOW);
else if( req == "kitchen lights on")
{
digitalWrite(KitchenLight,HIGH);
kitchenFlag = true;

}
else if( req == "kitchen lights off")

{
digitalWrite(KitchenLight,LOW);
kitchenFlag = false;
}
else if( req == "living room lights on")
digitalWrite(LivingroomLight,HIGH);

else if( req == "living room lights off")
digitalWrite(LivingroomLight,LOW);

else if( req == "ac on")
digitalWrite(AC, HIGH);

else if( req == "ac off")
digitalWrite(AC, LOW);

else if( req == "alarm on")
alarmFlag = true;

else if( req == "alarm off")

alarmFlag = false;
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else if(req == "night mode on")
{
digitalWrite(TV, LOW);
digitalWrite(KidroomLight, LOW);
digitalWrite(BedroomLight, LOW);
digitalWrite(KitchenLight, HIGH);
digitalWrite(LivingroomLight, LOW);
digitalWrite(AC, LOW);
alarmFlag = true;
kitchenFlag = true;
}

else if(req == "night mode off")
{
digitalWrite(TV, LOW);
digitalWrite(KidroomLight, LOW);
digitalWrite(BedroomLight, LOW);
digitalWrite(KitchenLight, LOW);
digitalWrite(LivingroomLight, LOW);
digitalWrite(AC, LOW);
alarmFlag = false;
kitchenFlag = false;
}

else if(req == "vacation mode on")

{

alarmFlag = true;
VacationMode = true;

}

else if(req == "vacation mode off")

{

alarmFlag = false;
VacationMode = false;

}

//delete message from SIM Card memory.
sms.flush();

Serial.printIn("MESSAGE DELETED");
}
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//listen for incoming client requests.

EthernetClient client = server.available();
if (!client)
{

return;

}

Serial.printIn("Client connected");

//read the command and save it at string request
//then continue with execution of the request.

String request = readRequest(&client);
executeRequest(&client, request);

//close the connection between client and server

client.stop();
Serial.printIn("Client disonnected");

//wait 1 second befor repeat the loop function.

delay(1000);
}

void checkAlarm()

{

//check if the alarm system is activated.

if(alarmFlag)
{

//check if there is movement to the PIR Sensor
//and if it is true , activate the alarm system.

if(digitalRead(alarmSensor) == HIGH)
digitalWrite(buzzer, HIGH);
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//if the movement doesnt exit , turn off the alarm system;

else if(digitalRead(alarmSensor) == LOW)
digitalWrite(buzzer, LOW);
}

else
digitalWrite(buzzer, LOW);
}

void checkVacationMode()
{

//check if the vacation mode at home is activated

if(VacationMode)

{
//turn on the kitchen light for 5 seconds
//and turn it off for 10 seconds after that.

if (currentlyOn &8& millis()>startTime+onTime)

{
//Switch resistor off

digitalWrite(KitchenLight,LOW);
currentlyOn=false;

//Reset timer

startTime=millis();

}
if (lcurrentlyOn && millis()>startTime+offTime)
{

//Switch resistor on
digitalWrite(KitchenLight,HIGH);
currentlyOn=true;

//Reset timer

startTime=millis();

}
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//if the vacation mode of home is deactivated
//check what was the status of the kitchen light.

else if(!VacationMode)

{
if(kitchenFlag)
digitalWrite(KitchenLight, HIGH);
else if('kitchenFlag)
digitalWrite(KitchenLight, LOW);
}
}

//read the request
String readRequest(EthernetClient* client)
{

String request ="";

//loop while the client is connected.

while (client->connected())

{
//read available bytes.

while (client->available())

{

//read a byte.
char c = client->read();
//print the value
Serial.write(c);
//exit loop if end of line.
if "\n'==¢)
{

return request;

}
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//add byte to request line.

request += ¢;
}
}
}

//execute the command.

void executeRequest(EthernetClient* client, String request)

{

//check what was the command and do what it needs.

if(request == "TVON")

digitalWrite(TV, HIGH);

else if(request == "TVOFF")

digitalWrite(TV, LOW);

else if(request == "KLightsON")

digitalWrite(KidroomLight, HIGH);

else if(request == "KLightsOFF")

digitalWrite(KidroomLight, LOW);

else if(request == "BLightsON")
digitalWrite(BedroomLight, HIGH);

else if(request == "BLightsOFF")
digitalWrite(BedroomLight, LOW);

else if(request == "KiLightsON")

{

digitalWrite(KitchenLight, HIGH);

kitchenFlag = true;

}
else if(request == "KiLightsOFF")

{

digitalWrite(KitchenLight, LOW);

kitchenFlag = false;

}
else if(request == "LLightsON")
digitalWrite(LivingroomLight, HIGH);
else if(request == "LLightsOFF")
digitalWrite(LivingroomLight, LOW);
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else if(request == "alarmON")

alarmFlag = true;

else if(request == "alarmOFF")

alarmFlag = false;

else if(request == "ACON")

digitalWrite(AC, HIGH);

else if(request == "ACOFF")

digitalWrite(AC, LOW);

else if(request == "NightModeON")
{
digitalWrite(TV, LOW);
digitalWrite(KidroomLight, LOW);
digitalWrite(BedroomLight, LOW);
digitalWrite(KitchenLight, HIGH);
digitalWrite(LivingroomLight, LOW);
digitalWrite(AC, LOW);

alarmFlag = true;

kitchenFlag = true;

}

else if(request == "NightModeOFF")
{
digitalWrite(TV, LOW);
digitalWrite(KidroomLight, LOW);
digitalWrite(BedroomLight, LOW);
digitalWrite(KitchenLight, LOW);
digitalWrite(LivingroomLight, LOW);
digitalWrite(AC, LOW);
alarmFlag = false;
kitchenFlag = false;

}
else if(request == "VacationModeON")

{

alarmFlag = true;
VacationMode = true;

}
else if (request == "VacationModeOFF")

{
alarmFlag = false;
VacationMode = false;

}
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NMAPAPTHMA B. - KQAIKAZ AIENMA®HZ SMART HOME.

NMAPAPTHMA B.1 - KQAIKAZ ®OPMAZ LOGIN.CPP.

#include "Login.h"

#include "Main.h"

using namespace System;

using namespace System::Windows::Forms;
using namespace System::IO::Ports;

// these lines need to make the visual studio use Form
// Application

[STAThread]

int main(array<String”>” arg)

{
Application::EnableVisualStyles();
Application::SetCompatibleTextRenderingDefault(false);

SmartHome: :Login form;
Application::Run(%form);
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#pragma once

#include

NMAPAPTHMA B.2 - KQAIKAZ ®OPMAZ LOGIN.H.

"Main.h"

namespace SmartHome

{

using namespace System;
using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows::Forms;
using namespace System::Data;
using namespace System::Drawing;
/17
/// Summary for MyForm
/17
public ref class Login : public System::Windows::Forms::Form
{
public:
Login(void)
{
InitializeComponent();
//
//TODO: Add the constructor code here
//
}
protected:
/17
/// Clean up any resources being used.
11/
~Login()
{
if (components)
{
delete components;
}
}

private: System
public: System:
private:

private: System
public: System:

private:
private: System
public:

private: System
private: System

protected:

private:

: :Windows
:Windows:

: :Windows
:Windows:

: :Windows

: :Windows
: :Windows

::Forms::PictureBox” pictureBox1;
:Forms::Label”~ UsernamelLabel;

::Forms::Label” PasswordLabel;
:Forms: :TextBox” UsernameTextBox;

::Forms::TextBox” PasswordTextBox;

::Forms::Button™ LoginButton;
::Forms::Button® ExitButton;
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/1/
/// Required designer variable.
/17

System: :ComponentModel: :Container ~components;

#pragma region Windows Form Designer generated code
/17
/// Required method for Designer support - do not modify
/// the contents of this method with the code editor.
/17
void InitializeComponent(void)

{

System: :ComponentModel: :ComponentResourceManager”™ resources =
(gcnew System::ComponentModel: : ComponentResourceManager(Login: :typeid);

this->pictureBoxl = (gcnew System::Windows::Forms::PictureBox());
this->UsernameLabel = (gcnew System::Windows::Forms::Label());
this->PasswordLabel = (gcnew System::Windows::Forms::Label());
this->UsernameTextBox=(gcnew System::Windows::Forms::TextBox());
this->PasswordTextBox=(gcnew System::Windows::Forms::TextBox());
this->LoginButton = (gcnew System::Windows::Forms::Button());
this->ExitButton = (gcnew System::Windows::Forms::Button());

(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”>(this-
>pictureBox1))->BeginInit();
this->SuspendLayout();
//
// pictureBox1
//
this->pictureBox1->Image =
(cli::safe_cast<System: :Drawing::Image”~>(resources-
>GetObject(L"pictureBox1l.Image")));
this->pictureBox1->Location = System::Drawing::Point (40,
36);
this->pictureBox1l->Name = L"pictureBox1";
this->pictureBox1->Size = System::Drawing::Size(282, 183);
this->pictureBox1->SizeMode =
System: :Windows: :Forms: :PictureBoxSizeMode: :StretchImage;
this->pictureBox1->TabIndex = 0;
this->pictureBox1->TabStop = false;
//
// UsernamelLabel
//
this->UsernamelLabel->AutoSize = true;
this->UsernamelLabel->CausesValidation = false;
this->UsernamelLabel->Font = (gcnew
System: :Drawing::Font(L"Arial", 12, System::Drawing::FontStyle::Bold,
System: :Drawing: :GraphicsUnit::Point,
static_cast<System::Byte>(9)));
this->UsernamelLabel->Location = System::Drawing::Point (53,
262);
this->UsernamelLabel->Name = L"UsernamelLabel”;
this->UsernamelLabel->Size = System::Drawing::Size(87, 19);
this->UsernamelLabel->TabIndex = 1;
this->UsernamelLabel->Text = L"Username";
this->UsernamelLabel->TextAlign =
System: :Drawing: :ContentAlignment::MiddleCenter;
//
// PasswordLabel
//

this->PasswordLabel->AutoSize = true;

-54 -



this->PasswordLabel->Font = (gcnew

System: :Drawing::Font(L"Arial", 12, System::Drawing::FontStyle::Bold,
System: :Drawing: :GraphicsUnit::Point,

309);

System:

System:
System:

System:

21);

System:

System:
System:

307);

21);

System:

System:
System:
System:

System:

:Drawing:

:Drawing:
:Drawing:

:Drawing:

:Windows:

:Windows:

:Drawing:
:Windows:
:Drawing:

:Drawing:

:Drawing::
:Drawing::

static_cast<System::Byte>(9)));

this->PasswordLabel->Location = System::Drawing::Point (54,

this->PasswordLabel->Name = L"PasswordLabel";

this->PasswordLabel->Size = System::Drawing::Size(86, 19);

this->PasswordLabel->TabIndex = 2;
this->PasswordLabel->Text = L"Password";
this->PasswordLabel->TextAlign =

:ContentAlignment: :MiddleCenter;

//
// UsernameTextBox

//

this->UsernameTextBox->Font = (gcnew

:Font(L"Arial", 9, System::Drawing::FontStyle::Italic,
:GraphicsUnit::Point,

static_cast<System::Byte>(0)));
this->UsernameTextBox->Location =

:Point (169, 262);

this->UsernameTextBox->MaxLength = 16;
this->UsernameTextBox->Name = L"UsernameTextBox";
this->UsernameTextBox->Size = System::Drawing::Size(133,

this->UsernameTextBox->TabIndex = 3;
this->UsernameTextBox->Text = L"Fill your username";
this->UsernameTextBox->TextAlign =

:Forms: :HorizontalAlignment: :Center;

//
// PasswordTextBox
//
this->PasswordTextBox->Font = (gcnew
Font(L"Arial", 9, System::Drawing::FontStyle::Italic,
GraphicsUnit::Point,
static_cast<System::Byte>(9)));

this->PasswordTextBox->Location = System::Drawing::Point(169,

this->PasswordTextBox->MaxLength = 16;
this->PasswordTextBox->Name = L"PasswordTextBox";
this->PasswordTextBox->PasswordChar = "*';
this->PasswordTextBox->Size = System::Drawing::Size(133,

this->PasswordTextBox->TabIndex = 4;
this->PasswordTextBox->TextAlign =

:Forms: :HorizontalAlignment: :Center;

//
// LoginButton

//
this->LoginButton->BackColor =

:Color::White;

this->LoginButton->BackgroundImagelayout =

:Forms: :Imagelayout::Center;

this->LoginButton->FlatAppearance->BorderColor =

:Color::White;

this->LoginButton->FlatAppearance->MouseDownBackColor =

:Color::White;
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this->LoginButton->Font = (gcnew

System: :Drawing::Font(L"Arial", 12,
static_cast<System: :Drawing::FontStyle>((System: :Drawing::FontStyle::Bold |
System: :Drawing: :FontStyle::Italic)),

System: :Drawing: :GraphicsUnit::Point,

static_cast<System::Byte>(0)));

368);

System:

System:
System:
System:
System:

System:

:Drawing:
:Windows:
:Drawing:
:Drawing:

:Drawing

this->LoginButton->Location = System::Drawing::Point (181,

this->LoginButton->Name = L"LoginButton";
this->LoginButton->Size = System::Drawing::Size(96, 32);
this->LoginButton->TabIndex = 5;
this->LoginButton->Text = L"Login";
this->LoginButton->UseVisualStyleBackColor = false;
this->LoginButton->Click += gcnew

:EventHandler(this, &Login::LoginButton_Click);

//
// ExitButton

//
this->ExitButton->BackColor =

:Color::White;

this->ExitButton->BackgroundImagelLayout =

:Forms: :Imagelayout: :Center;

this->ExitButton->FlatAppearance->BorderColor =

:Color::White;

this->ExitButton->FlatAppearance->MouseDownBackColor =

:Color::White;

this->ExitButton->Font = (gcnew

:Font(L"Arial", 12,

static_cast<System::Drawing::FontStyle>((System: :Drawing::FontStyle::Bold |
System: :Drawing::FontStyle::Italic)),

System: :Drawing: :GraphicsUnit::Point,

static_cast<System::Byte>(9)));

368);

this->ExitButton->Location = System::Drawing::Point(58,

this->ExitButton->Name = L"ExitButton";
this->ExitButton->Size = System::Drawing::Size(96, 32);
this->ExitButton->TabIndex = 6;

this->ExitButton->Text = L"Exit";
this->ExitButton->UseVisualStyleBackColor = false;

//

// Login

//

this->AutoScaleDimensions = System::Drawing::SizeF(6, 13);

this->AutoScaleMode =

System: :Windows: :Forms: :AutoScaleMode: :Font;

(cli::safe_cast<System::Drawing::Icon~>(resources->GetObject(L"$this.Icon")));

this->AutoSize = true;

this->BackColor = System::Drawing::Color::White;
this->ClientSize = System::Drawing::Size(334, 412);
this->Controls->Add(this->ExitButton);
this->Controls->Add(this->LoginButton);
this->Controls->Add(this->PasswordTextBox);
this->Controls->Add(this->UsernameTextBox);
this->Controls->Add(this->PasswordLabel);
this->Controls->Add(this->UsernamelLabel);
this->Controls->Add(this->pictureBox1);
this->Icon =

this->Name = L"Login";
this->StartPosition =

System: :Windows: :Forms: :FormStartPosition: :CenterScreen;

this->Text = L"SmartHome";
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(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”>(this-
>pictureBox1))->EndInit();
this->ResumelLayout(false);
this->PerformLayout();
}
#pragma endregion
// check if username and password are correct to continue ..
private: System::Void LoginButton_Click(System::0bject” sender,
System::EventArgs”® e) {
if (UsernameTextBox->Text == "1" && PasswordTextBox->Text ==
"
{
Main ~MainObj = gcnew Main();
MainObj->Visible = true;
this->Hide();

else

// if not show a message
MessageBox: :Show("Username or Password is incorrect. Plz
try again !I");
}
}
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#pragma
#define
#include
#include
#include
#include
#include
#pragma
#pragma
#tdefine
#define

namespac

u
u
u
u
u
u
u
/
/
/
p
{
p

commands

p

p
p
/

p

NMAPAPTHMA B.3 - KQAIKAZ ®OPMAZ MAIN.H.

once
WIN32_LEAN_AND_MEAN

<WinSock2.h>

<WS2tcpip.h>

<iostream>

<string>

<msclr/marshal_ cppstd.h>
comment(lib, "Ws2_32.1ib")
warning(disable:4996)
DEFAULT_PORT "27015"
DEFAULT_BUFFER_LENGTH 512

e SmartHome {

sing namespace System;

sing namespace System::ComponentModel;
sing namespace System::Collections;
sing namespace System::Windows::Forms;

sing namespace System::Data;
sing namespace System::Drawing;
sing namespace System::I0::Ports;
//
// Summary for MyForml
//
ublic ref class Main : public System::Windows::Forms::Form
ublic:
Main(void)
{
InitializeComponent();
// create the socket that will connect to arduino with
sending.
ConnectSocket = INVALID_SOCKET;
// the static ip of Arduino that the program communicate.
szServerName = "192.168.1.71";
//
//TODO: Add the constructor code here
//
}
rotected:
/17
/// Clean up any resources being used.
/17
~Main()
{
if (components)
{
delete components;
}
}

rivate: System::Windows::Forms::Panel® BedRoomPanel;
rotected:

/ create the objects

rivate: System::Windows::Forms::Label® BedRoomPanellLabel;
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private: System::Windows::Forms::Label” BedroomLightinglLabel;

private: System::Windows::Forms::TrackBar”® BedroomLightingTrackBar;
private: System::Windows::Forms::Panel® KidRoomPanel;

private: System::Windows::Forms::TrackBar® KidRoomLightingTrackBar;
private: System::Windows::Forms::Label® KidRoomLightinglLabel;

private: System::Windows::Forms::Label® KidRoomPanellLabel;

private: System::Windows::Forms::Panel” LivingRoomPanel;

private: System::Windows::Forms::TrackBar”® LivingRoomLightingTrackBar;
private: System::Windows::Forms::Label” LivingRoomLightinglLabel;
private: System::Windows::Forms::Label” LivingRoomPanellabel;

private: System::Windows::Forms::Panel® KitchenPanel;

private: System::Windows::Forms::TrackBar® KitchenLightingTrackBar;
private: System::Windows::Forms::Label”® KitchenLightinglLabel;
private: System::Windows::Forms::Label” KitchenPanellLabel;

private: System::Windows::Forms::Panel® GeneralPanel;

private: System::Windows::Forms::TrackBar® ACTrackBar;

private: System::Windows::Forms::Label” ACLabel;

private: System::Windows::Forms::Label” GeneralPanellLabel;
private: System::ComponentModel::IContainer”® components;
private: System::Windows::Forms::Label”® SettingsPanellLabel;
private: System::Windows::Forms::TrackBar® VacationModeTrackBar;
private: System::Windows::Forms::Label” VacationModelLabel;
private: System::Windows::Forms::TrackBar® NightModeTrackBar;
private: System::Windows::Forms::Label” NightModelLabel;

private: System::Windows::Forms::TrackBar”® DayModeTrackBar;
private: System::Windows::Forms::Label” DayModelLabel;

private: System::Windows::Forms::Panel” SettingsAndModesPanel;

protected:

private:
SOCKET ConnectSocket;
private: System::Windows::Forms::TrackBar”® LivingRoomTVTrackBar;
private: System::Windows::Forms::Label”® LivingRoomTVLabel;
private: System::Windows::Forms::TrackBar® AlarmTrackBar;
private: System::Windows::Forms::Label® AlarmLabel;
char* szServerName;

#pragma region Windows Form Designer generated code
/17
/// Required method for Designer support - do not modify
/// the contents of this method with the code editor.
11/

void InitializeComponent(void)

{

System: :ComponentModel: : ComponentResourceManager”
resources = (gcnew
System: :ComponentModel: : ComponentResourceManager(Main: :typeid));
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System:
System:
System:
System:
System::
System::
System::
System:
System:
System:
System:
System:
System:
System:
System:
System:
System::
System:
System:
System:
System:

System:

System:
System:
System:
System:
System:
System:
System:

System:

:Windows:

:Windows:

:Windows:

:Windows:

Windows:

Windows:

Windows:

:Windows:

:Windows:

:Windows:

:Windows:

:Windows:

:Windows:

:Windows:

:Windows:

:Windows:

Windows:

:Windows:

:Windows:

:Windows:

:Windows:

:Windows:

:Windows:

:Windows:

:Windows:

:Windows:

:Windows:

:Windows:

:Windows:

:Windows:

this->BedRoomPanel = (gcnew

:Forms::Panel());

this->BedroomLightingTrackBar = (gcnew

:Forms::TrackBar());

this->BedroomLightinglabel = (gcnew

:Forms::Label());

this->BedRoomPanellLabel = (gcnew

:Forms::Label());

this->KidRoomPanel = (gcnew

:Forms::Panel());

this->KidRoomLightingTrackBar = (gcnew

:Forms::TrackBar());

this->KidRoomLightinglLabel = (gcnew

:Forms::Label());

this->KidRoomPanellLabel = (gcnew

:Forms::Label());

this->LivingRoomPanel = (gcnew

:Forms::Panel());

this->LivingRoomTVTrackBar = (gcnew

:Forms::TrackBar());

this->LivingRoomTVLabel = (gcnew

:Forms::Label());

this->LivingRoomLightingTrackBar = (gcnew

:Forms::TrackBar());

this->LivingRoomLightinglLabel = (gcnew

:Forms::Label());

this->LivingRoomPanellLabel = (gcnew

:Forms::Label());

this->KitchenPanel = (gcnew

:Forms::Panel());

this->KitchenLightinglabel = (gcnew

:Forms::Label());

this->KitchenLightingTrackBar = (gcnew

:Forms: :TrackBar());

this->KitchenPanellLabel = (gcnew

:Forms::Label());

this->GeneralPanel = (gcnew

:Forms::Panel());

this->AlarmTrackBar = (gcnew

:Forms::TrackBar());

this->AlarmLabel = (gcnew
:Forms::Label());
this->ACTrackBar = (gcnew

:Forms::TrackBar());

this->ACLabel = (gcnew System::Windows: :Forms
this->GeneralPanellLabel = (gcnew

:Forms::Label());

this->SettingsAndModesPanel = (gcnew

:Forms::Panel());

this->VacationModeTrackBar = (gcnew

:Forms::TrackBar());

this->VacationModelLabel = (gcnew
:Forms::Label());
this->NightModeTrackBar = (gcnew

:Forms::TrackBar());

this->NightModeLabel = (gcnew

:Forms::Label());

this->DayModeTrackBar = (gcnew

:Forms::TrackBar());

this->DayModelLabel = (gcnew

:Forms::Label());
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this->SettingsPanellLabel = (gcnew
System: :Windows: :Forms::Label());
this->BedRoomPanel->SuspendLayout();

(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”>(this-
>BedroomLightingTrackBar))->BeginInit();
this->KidRoomPanel->SuspendLayout();

(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”>(this-
>KidRoomLightingTrackBar))->BeginInit();
this->LivingRoomPanel->SuspendLayout();

(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”>(this-
>LivingRoomTVTrackBar))->BeginInit();

(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”>(this-
>LivingRoomLightingTrackBar))->BeginInit();
this->KitchenPanel->SuspendLayout();

(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”>(this-
>KitchenLightingTrackBar))->BeginInit();
this->GeneralPanel->SuspendLayout();

(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”>(this-
>AlarmTrackBar))->BeginInit();

(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”>(this-
>ACTrackBar))->BeginInit();
this->SettingsAndModesPanel->SuspendLayout();

(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”>(this-
>VacationModeTrackBar))->BeginInit();

(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”>(this-
>NightModeTrackBar))->BeginInit();

(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”>(this-

>DayModeTrackBar))->BeginInit();

this->SuspendLayout();

//

// BedRoomPanel

//

this->BedRoomPanel->BackColor =
System: :Drawing: :Color: :Tomato;

this->BedRoomPanel->Controls->Add(this-
>BedroomLightingTrackBar);

this->BedRoomPanel->Controls->Add(this-
>BedroomLightinglLabel);

this->BedRoomPanel->Controls->Add(this-
>BedRoomPanellabel);

this->BedRoomPanel->Location = System::Drawing::Point(@,
0);

this->BedRoomPanel->Margin =
System: :Windows: :Forms: :Padding(@);

this->BedRoomPanel->Name L"BedRoomPanel";

this->BedRoomPanel->Size = System::Drawing::Size(147,

282);
this->BedRoomPanel->TabIndex = 0;

//
// BedroomLightingTrackBar

//
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this->BedroomLightingTrackBar->Location =

System: :Drawing: :Point(68, 63);

this->BedroomLightingTrackBar->Maximum = 1;
this->BedroomLightingTrackBar->Name =

L"BedroomLightingTrackBar";

this->BedroomLightingTrackBar->Size =

System: :Drawing::Size(51, 45);

System:

System:

System:
System:

:Drawing:
:Drawing:

this->BedroomLightingTrackBar->TabIndex = 3;
this->BedroomLightingTrackBar->Scroll += gcnew

:EventHandler(this, &MVain::BedroomLightingTrackBar_Scroll);

this->BedroomLightingTrackBar->ValueChanged += gcnew

:EventHandler(this, &Main::BedroomLightingTrackBar_ValueChanged);

//

// BedroomLightinglLabel

//

this->BedroomLightinglLabel->AutoSize = true;
this->BedroomLightinglLabel->Font = (gcnew

:Font(L"Arial"™, 9.75F, System::Drawing::FontStyle::Bold,
:GraphicsUnit::Point,

static_cast<System: :Byte>(161)));
this->BedroomLightinglabel->Location =

System: :Drawing: :Point(16, 63);

this->BedroomLightinglLabel->Name

L"BedroomLightinglLabel";

this->BedroomLightinglabel->Size

System: :Drawing::Size (46, 16);

System:

System:
System:
System:
System:
System:

System:

31);

System:

System

::Drawing:

:Windows:

:Drawing:
:Drawing:
:Drawing:
:Drawing:
:Drawing:

:Drawing:

:Drawing:

this->BedroomLightinglLabel->TabIndex = 2;
this->BedroomLightinglLabel->Text = L"Lights";
//

// BedRoomPanellLabel

//

this->BedRoomPanellLabel->Anchor =

:Forms: :AnchorStyles: :None;

this->BedRoomPanellLabel->AutoSize = true;
this->BedRoomPanellLabel->BackColor =

:Color::Tomato;

this->BedRoomPanellLabel->Font = (gcnew

:Font(L"Arial Narrow", 20, System::Drawing::FontStyle::Bold,
:GraphicsUnit::Point,

static_cast<System::Byte>(0)));
this->BedRoomPanellLabel->ForeColor =

:SystemColors::ActiveCaptionText;

this->BedRoomPanellLabel->ImageAlign =

:ContentAlignment: :TopCenter;

this->BedRoomPanellLabel->Location =

:Point(6, 0);

this->BedRoomPanellLabel->Name
this->BedRoomPanellLabel->Size

L"BedRoomPanellLabel";
System: :Drawing::Size (129,

this->BedRoomPanellLabel->TabIndex = 0;
this->BedRoomPanellLabel->Text = L"BEDROOM";
this->BedRoomPanellLabel->TextAlign =

:ContentAlignment: :TopCenter;

//
// KidRoomPanel

//

this->KidRoomPanel->BackColor =

:Color::DarkCyan;

this->KidRoomPanel->Controls->Add(this-

>KidRoomLightingTrackBar);

this->KidRoomPanel->Controls->Add(this-

>KidRoomLightingLabel);
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this->KidRoomPanel->Controls->Add(this-
>KidRoomPanellLabel);
this->KidRoomPanel->Location = System::Drawing::Point (147,

0);

this->KidRoomPanel->Margin =

System: :Windows: :Forms: :Padding(@);

282);

this->KidRoomPanel->Name
this->KidRoomPanel->Size

L"KidRoomPanel";

this->KidRoomPanel->TabIndex =

//
// KidRoomLightingTrackBar

//

this->KidRoomLightingTrackBar->Location =

4;

System: :Drawing: :Point(74, 63);

this->KidRoomLightingTrackBar->Maximum =
this->KidRoomLightingTrackBar->Name =

1;

L"KidRoomLightingTrackBar";

System

System

System
System

System

this->KidRoomLightingTrackBar->Size

::Drawing::Size(47, 45);

this->KidRoomLightingTrackBar->TabIndex = 3;

System: :Drawing::Size(134,

this->KidRoomLightingTrackBar->ValueChanged += gcnew
::EventHandler(this, &MVain::KidRoomLightingTrackBar_ValueChanged);

//
// KidRoomLightinglLabel
//
this->KidRoomLightinglLabel->AutoSize =
this->KidRoomLightinglLabel->Font =

true;
(gcnew

::Drawing::Font(L"Arial", 9.75F, System::Drawing::FontStyle::Bold,

::Drawing:

::Drawing:

:GraphicsUnit::Point,

static_cast<System: :Byte>(161)));
this->KidRoomLightinglLabel->Location =

:Point (32, 63);

this->KidRoomLightinglLabel->Name

L"KidRoomLightinglLabel";

this->KidRoomLightinglLabel->Size

System: :Drawing::Size (46, 16);

System: :Windows: :Forms: :AnchorStyles: :None;
this->KidRoomPanellLabel->AutoSize = true;
this->KidRoomPanellLabel->BackColor =

System: :Drawing: :Color: :DarkCyan;
this->KidRoomPanellLabel->Font = (gcnew

System: :Drawing::Font(L"Arial Narrow", 20, System::Drawing::FontStyle::Bold,

System: :Drawing: :GraphicsUnit::Point,

static_cast<System::Byte>(0)));
this->KidRoomPanellLabel->ForeColor =

System: :Drawing: :SystemColors::ActiveCaptionText;
this->KidRoomPanellLabel->ImageAlign =

System: :Drawing: :ContentAlignment::TopCenter;
this->KidRoomPanellLabel->Location =

System: :Drawing: :Point(8, 0);
this->KidRoomPanellLabel->Name = L"KidRoomPanellabel";
this->KidRoomPanellLabel->Size = System::Drawing::Size(126,

31);

this->KidRoomLightinglLabel->TabIndex = 2;
this->KidRoomLightinglLabel->Text = L"Lights";
//

// KidRoomPanellabel

//
this->KidRoomPanellLabel->Anchor =

this->KidRoomPanellLabel->TabIndex = 0;
this->KidRoomPanellLabel->Text = L"KID ROOM";
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this->KidRoomPanellLabel->TextAlign =
System: :Drawing: :ContentAlignment::TopCenter;
//
// LivingRoomPanel
//
this->LivingRoomPanel->BackColor =
System: :Drawing: :Color::Crimson;
this->LivingRoomPanel->Controls->Add(this-
>LivingRoomTVTrackBar);
this->LivingRoomPanel->Controls->Add(this-
>LivingRoomTVLabel);
this->LivingRoomPanel->Controls->Add(this-
>LivingRoomLightingTrackBar);
this->LivingRoomPanel->Controls->Add(this-
>LivingRoomLightinglLabel);
this->LivingRoomPanel->Controls->Add(this-
>LivingRoomPanelLabel);
this->LivingRoomPanel->Location =
System: :Drawing: :Point(281, 0);
this->LivingRoomPanel->Margin =
System: :Windows: :Forms: :Padding(0);
this->LivingRoomPanel->Name = L"LivingRoomPanel";
this->LivingRoomPanel->Size = System::Drawing::Size (160,

282);
this->LivingRoomPanel->TabIndex = 5;
//
// LivingRoomTVTrackBar
//
this->LivingRoomTVTrackBar->Location =
System: :Drawing: :Point(93, 104);
this->LivingRoomTVTrackBar->Maximum = 1;
this->LivingRoomTVTrackBar->Name =
L"LivingRoomTVTrackBar";
this->LivingRoomTVTrackBar->Size =
System: :Drawing: :Size (47, 45);
this->LivingRoomTVTrackBar->TabIndex = 5;
this->LivingRoomTVTrackBar->ValueChanged += gcnew
System: :EventHandler(this, &Vain::LivingRoomTVTrackBar_ValueChanged);
//
// LivingRoomTVLabel
//
this->LivingRoomTVLabel->AutoSize = true;
this->LivingRoomTVLabel->Font = (gcnew
System: :Drawing::Font(L"Arial", 9.75F, System::Drawing::FontStyle::Bold,
System: :Drawing: :GraphicsUnit::Point,
static_cast<System: :Byte>(161)));
this->LivingRoomTVLabel->Location =
System: :Drawing: :Point(42, 104);
this->LivingRoomTVLabel->Name = L"LivingRoomTVLabel";
this->LivingRoomTVLabel->Size = System::Drawing::Size(25,

16);
this->LivingRoomTVLabel->TabIndex = 4;
this->LivingRoomTVLabel->Text = L"TV";
//
// LivingRoomLightingTrackBar
//
this->LivingRoomLightingTrackBar->Location =
System: :Drawing: :Point(93, 63);
this->LivingRoomLightingTrackBar->Maximum = 1;
this->LivingRoomLightingTrackBar->Name =
L"LivingRoomLightingTrackBar";
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System:

System:

System:
System:

:Drawing:

:Drawing:

this->LivingRoomLightingTrackBar->Size =

:Size(47, 45);

this->LivingRoomLightingTrackBar->TabIndex = 3;

this->LivingRoomLightingTrackBar->ValueChanged +=
:EventHandler(this, &Main::LivingRoomLightingTrackBar_ValueChanged);

//
// LivingRoomLightingLabel

//
this->LivingRoomLightinglLabel->AutoSize = true;
this->LivingRoomLightinglLabel->Font = (gcnew

static_cast<System::Byte>(161)));
this->LivingRoomLightinglLabel->Location =

System: :Drawing: :Point(32, 63);

this->LivingRoomLightinglLabel->Name

L"LivingRoomLightinglLabel";

this->LivingRoomLightinglLabel->Size

System: :Drawing::Size (46, 16);

System:

System:
System:
System:
System:
System:

System:

:Windows:

:Drawing:
:Drawing:
:Drawing:
:Drawing:
:Drawing:

:Drawing:

this->LivingRoomLightinglLabel->TabIndex = 2;
this->LivingRoomLightinglLabel->Text = L"Lights";
//

// LivingRoomPanellabel

//

this->LivingRoomPanellabel->Anchor =

:Forms: :AnchorStyles: :None;

this->LivingRoomPanellLabel->AutoSize = true;

this->LivingRoomPanellabel->BackColor =
:Color::Crimson;

this->LivingRoomPanelLabel->Font = (gcnew

:Font(L"Arial Narrow", 20, System::Drawing::FontStyle
:GraphicsUnit::Point,

static_cast<System::Byte>(9)));
this->LivingRoomPanellLabel->ForeColor =

:SystemColors: :ActiveCaptionText;

this->LivingRoomPanellabel->ImageAlign =

:ContentAlignment: :TopCenter;

this->LivingRoomPanellabel->Location =

:Point(1, @);

this->LivingRoomPanellabel->Name

L"LivingRoomPanelLabel";

this->LivingRoomPanellabel->Size

System: :Drawing::Size (162, 31);

this->LivingRoomPanellLabel->TabIndex = 0;

gcnew

:Drawing::Font(L"Arial", 9.75F, System::Drawing::FontStyle::Bold,
:GraphicsUnit::Point,

::Bold,

this->LivingRoomPanellLabel->Text = L"LIVING ROOM";

this->LivingRoomPanellLabel->TextAlign =

System: :Drawing: :ContentAlignment::TopCenter;

//
// KitchenPanel

//

this->KitchenPanel->BackColor =

System: :Drawing: :Color: :ForestGreen;

this->KitchenPanel->Controls->Add(this-

>KitchenLightinglLabel);

this->KitchenPanel->Controls->Add(this-

>KitchenLightingTrackBar);

this->KitchenPanel->Controls->Add(this-

>KitchenPanellabel);

0);

this->KitchenPanel->Location = System::Drawing::Point (441,

this->KitchenPanel->Margin =

System: :Windows: :Forms: :Padding(0);
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this->KitchenPanel->Name
this->KitchenPanel->Size =

282);
this->KitchenPanel->TabIndex

//
// KitchenLightinglLabel

//

L"KitchenPanel";
System: :Drawing::Size(116,

4;

this->KitchenLightinglLabel->AutoSize = true;

this->KitchenLightinglLabel->Font =

(gcnew

System: :Drawing::Font(L"Arial", 9.75F, System::Drawing::FontStyle::Bold,

System: :Drawing: :GraphicsUnit::Point,

static_cast<System::Byte>(161)));
this->KitchenLightinglabel->Location =

System: :Drawing: :Point(15, 63);

this->KitchenLightinglLabel->Name

L"KitchenLightinglLabel";

this->KitchenLightinglabel->Size

System: :Drawing::Size (46, 16);

this->KitchenLightinglLabel->TabIndex =
this->KitchenLightinglLabel->Text =

//
// KitchenLightingTrackBar
//

this->KitchenLightingTrackBar-

System: :Drawing: :Point(67, 63);

this->KitchenLightingTrackBar-
this->KitchenLightingTrackBar-

L"KitchenLightingTrackBar";

this->KitchenLightingTrackBar-

System: :Drawing: :Size (46, 45);

this->KitchenLightingTrackBar-
this->KitchenLightingTrackBar-

2;
L"Lights";

>Location =

>Maximum =
>Name =

>Size =

>TabIndex = 3;
>ValueChanged += gcnew

System: :EventHandler(this, &Vain::KitchenLightingTrackBar_ValueChanged);
//
// KitchenPanellabel
//
this->KitchenPanellLabel->Anchor =
System: :Windows: :Forms: :AnchorStyles: :None;
this->KitchenPanellLabel->AutoSize = true;
this->KitchenPanellabel->BackColor =
System: :Drawing: :Color: :ForestGreen;
this->KitchenPanellLabel->Font = (gcnew
System: :Drawing::Font(L"Arial Narrow", 20, System::Drawing::FontStyle::Bold,
System: :Drawing: :GraphicsUnit::Point,
static_cast<System: :Byte>(0)));
this->KitchenPanellLabel->ForeColor =
System: :Drawing: :SystemColors::ActiveCaptionText;
this->KitchenPanellLabel->ImageAlign =
System: :Drawing: :ContentAlignment::TopCenter;
this->KitchenPanellLabel->Location =
System: :Drawing: :Point(3, 0);
this->KitchenPanellLabel->Name = L"KitchenPanellLabel";
this->KitchenPanellLabel->Size = System::Drawing::Size(113,
31);
this->KitchenPanellLabel->TabIndex = 0;
this->KitchenPanellLabel->Text = L"KITCHEN";
this->KitchenPanellLabel->TextAlign =
System: :Drawing: :ContentAlignment::TopCenter;
//
// GeneralPanel
//
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this->GeneralPanel->BackColor =

System: :Drawing: :Color: :DarkOrchid;

>GeneralPanellabel);

0);

this->GeneralPanel->Controls->Add(this->AlarmTrackBar);
this->GeneralPanel->Controls->Add(this->AlarmLabel);
this->GeneralPanel->Controls->Add(this->ACTrackBar);
this->GeneralPanel->Controls->Add(this->ACLabel);
this->GeneralPanel->Controls->Add(this-

this->GeneralPanel->Location = System::Drawing::Point (557,

this->GeneralPanel->Margin =

System: :Windows: :Forms::Padding(0);

282);

104);

this->GeneralPanel->Name L"GeneralPanel";
this->GeneralPanel->Size = System::Drawing::Size(127,

this->GeneralPanel->TabIndex = 5;
//

// AlarmTrackBar

//

this->AlarmTrackBar->Location = System::Drawing::Point (67,

this->AlarmTrackBar->Maximum = 1;
this->AlarmTrackBar->Name = L"AlarmTrackBar";
this->AlarmTrackBar->Size = System::Drawing::Size(46, 45);
this->AlarmTrackBar->TabIndex = 5;
this->AlarmTrackBar->ValueChanged += gcnew

System: :EventHandler(this, &Vain::AlarmTrackBar_ValueChanged);

//

// AlarmlLabel

//

this->AlarmLabel->AutoSize = true;
this->AlarmLabel->Font = (gcnew

System: :Drawing::Font(L"Arial", 9.75F, System::Drawing::FontStyle::Bold,
System: :Drawing: :GraphicsUnit::Point,

104);

63);

static_cast<System::Byte>(161)));
this->AlarmLabel->Location = System::Drawing::Point(15,

this->AlarmLabel->Name = L"AlarmLabel";
this->AlarmLabel->Size = System::Drawing::Size(46, 16);
this->AlarmLabel->TabIndex = 4;

this->AlarmLabel->Text = L"Alarm";

//

// ACTrackBar

//

this->ACTrackBar->Location = System::Drawing::Point(67,

this->ACTrackBar->Maximum = 1;

this->ACTrackBar->Name = L"ACTrackBar";
this->ACTrackBar->Size = System::Drawing::Size(46, 45);
this->ACTrackBar->TabIndex = 3;
this->ACTrackBar->ValueChanged += gcnew

System: :EventHandler(this, &Vain::ACTrackBar_ValueChanged);

//
// ACLabel

//
this->ACLabel->AutoSize = true;
this->ACLabel->Font = (gcnew

System: :Drawing::Font(L"Arial", 9.75F, System::Drawing::FontStyle::Bold,
System: :Drawing: :GraphicsUnit::Point,

static_cast<System: :Byte>(161)));
this->ACLabel->Location = System::Drawing::Point(31, 63);
this->ACLabel->Name = L"ACLabel";
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System:

System:
System:
System:
System:
System:

System:

31);

System:

:Windows:

:Drawing:
:Drawing:
:Drawing:
:Drawing:
:Drawing:

:Drawing:

:Drawing:

this->ACLabel->Size = System::Drawing::Size(30, 16);
this->ACLabel->TabIndex = 2;

this->ACLabel->Text = L"A/C";

//

// GeneralPanellabel

//

this->GeneralPanellLabel->Anchor =

:Forms: :AnchorStyles: :None;

this->GeneralPanellLabel->AutoSize = true;
this->GeneralPanellLabel->BackColor =

:Color::DarkOrchid;

this->GeneralPanellLabel->Font = (gcnew

:Font(L"Arial Narrow", 20, System::Drawing::FontStyle::Bold,
:GraphicsUnit::Point,

static_cast<System::Byte>(9)));
this->GeneralPanellLabel->ForeColor =

:SystemColors::ActiveCaptionText;

this->GeneralPanellLabel->ImageAlign =

:ContentAlignment: :TopCenter;

this->GeneralPanellLabel->Location =

:Point(1, @);

this->GeneralPanellLabel->Name = L"GeneralPanellLabel";
this->GeneralPanellabel->Size = System::Drawing::Size(123,

this->GeneralPanellLabel->TabIndex = 0;
this->GeneralPanellLabel->Text = L"GENERAL";
this->GeneralPanellLabel->TextAlign =

:ContentAlignment: :TopCenter;

//
// SettingsAndModesPanel

//
this->SettingsAndModesPanel->BackColor =

System: :Drawing: :Color: :Salmon;

this->SettingsAndModesPanel->Controls->Add(this-

>VacationModeTrackBar);

this->SettingsAndModesPanel->Controls->Add(this-

>VacationModelLabel);

this->SettingsAndModesPanel->Controls->Add(this-

>NightModeTrackBar);

this->SettingsAndModesPanel->Controls->Add(this-
>NightModelLabel);

this->SettingsAndModesPanel->Controls->Add(this-
>DayModeTrackBar);

this->SettingsAndModesPanel->Controls->Add(this-
>DayModelLabel);

this->SettingsAndModesPanel->Controls->Add(this-

>SettingsPanellabel);

this->SettingsAndModesPanel->Location

System: :Drawing::Point(@, 282);

this->SettingsAndModesPanel->Margin =

System: :Windows: :Forms: :Padding(@);

this->SettingsAndModesPanel->Name

L"SettingsAndModesPanel";

this->SettingsAndModesPanel->Size

System: :Drawing::Size (684, 101);

this->SettingsAndModesPanel->TabIndex
//

// VacationModeTrackBar

//

this->VacationModeTrackBar->Location =

1}
)}
“.

System: :Drawing: :Point (288, 53);

this->VacationModeTrackBar->Maximum = 1;
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this->VacationModeTrackBar->Name
L"VacationModeTrackBar";
this->VacationModeTrackBar->Size
System: :Drawing::Size(69, 45);
this->VacationModeTrackBar->TabIndex = 7;
this->VacationModeTrackBar->ValueChanged += gcnew

System: :EventHandler(this, &Vain::VacationModeTrackBar_ValueChanged);
//
// VacationModelabel
//
this->VacationModelLabel->AutoSize = true;
this->VacationModelLabel->Font = (gcnew
System: :Drawing::Font(L"Arial", 9.75F, System::Drawing::FontStyle::Bold,
System: :Drawing: :GraphicsUnit::Point,
static_cast<System::Byte>(161)));
this->VacationModelLabel->Location =
System: :Drawing: :Point (278, 34);
this->VacationModelLabel->Name = L"VacationModelLabel";
this->VacationModelLabel->Size = System::Drawing::Size(102,
16);
this->VacationModelLabel->TabIndex = 8;
this->VacationModelLabel->Text = L"Vacation Mode";
//
// NightModeTrackBar
//
this->NightModeTrackBar->Location =
System: :Drawing: :Point (182, 53);
this->NightModeTrackBar->Maximum = 1;
this->NightModeTrackBar->Name = L"NightModeTrackBar";
this->NightModeTrackBar->Size = System::Drawing::Size(64,
45);
this->NightModeTrackBar->TabIndex = 5;
this->NightModeTrackBar->ValueChanged += gcnew
System: :EventHandler(this, &Vain::NightModeTrackBar_ValueChanged);
//
// NightModelabel
//
this->NightModelLabel->AutoSize = true;
this->NightModeLabel->Font = (gcnew
System: :Drawing::Font(L"Arial", 9.75F, System::Drawing::FontStyle::Bold,
System: :Drawing: :GraphicsUnit::Point,
static_cast<System: :Byte>(161)));
this->NightModelLabel->Location =
System: :Drawing: :Point (179, 36);
this->NightModelLabel->Name = L"NightModelLabel";
this->NightModeLabel->Size = System::Drawing::Size(89,
16);

this->NightModelLabel->TabIndex = 6;
this->NightModelLabel->Text = L"Night Mode";
//

// DayModeTrackBar

//

this->DayModeTrackBar->Location

System: :Drawing::

45);

Point(79, 53);
this->DayModeTrackBar->Maximu
this->DayModeTrackBar->Name
this->DayModeTrackBar->Size

this->DayModeTrackBar->TabInd
this->DayModeTrackBar->Value
this->DayModeTrackBar->Scroll

m 1;
L"DayModeTrackBar";
System: :Drawing: :Size(57,

1;
+= gcnew

ex 4;

System::EventHandler(this, &MVain::DayModeTrackBar_Scroll);
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this->DayModeTrackBar->ValueChanged += gcnew
System: :EventHandler(this, &MVain::DayModeTrackBar_ValueChanged);
//
// DayModelLabel
//
this->DayModelLabel->AutoSize = true;
this->DayModeLabel->Font = (gcnew
System: :Drawing::Font(L"Arial", 9.75F, System::Drawing::FontStyle::Bold,
System: :Drawing: :GraphicsUnit::Point,
static_cast<System::Byte>(161)));
this->DayModelLabel->Location = System::Drawing::Point(76,
36);
this->DayModeLabel->Name L"DayModeLabel™;
this->DayModelLabel->Size = System::Drawing::Size(71, 16);
this->DayModelLabel->TabIndex = 4;
this->DayModelLabel->Text = L"Day Mode";
//
// SettingsPanellabel
//
this->SettingsPanellLabel->Anchor =
System: :Windows: :Forms: :AnchorStyles: :None;
this->SettingsPanellLabel->AutoSize = true;
this->SettingsPanellLabel->BackColor =
System: :Drawing: :Color: :Salmon;
this->SettingsPanellLabel->Font = (gcnew
System: :Drawing::Font(L"Arial Narrow", 20, System::Drawing::FontStyle::Bold,
System: :Drawing: :GraphicsUnit::Point,
static_cast<System::Byte>(0)));
this->SettingsPanellLabel->ForeColor =
System: :Drawing: :SystemColors::ActiveCaptionText;
this->SettingsPanellLabel->ImageAlign =
System: :Drawing: :ContentAlignment: :TopCenter;
this->SettingsPanellLabel->Location =
System: :Drawing: :Point (215, 5);
this->SettingsPanellLabel->Name
this->SettingsPanellLabel->Size
System: :Drawing::Size (267, 31);
this->SettingsPanellLabel->TabIndex = 4;
this->SettingsPanellLabel->Text = L"SETTINGS AND MODES";
this->SettingsPanellLabel->TextAlign =
System: :Drawing: :ContentAlignment::TopCenter;
//
// Main
//
this->AutoScaleDimensions = System::Drawing::SizeF(6, 13);
this->AutoScaleMode =
System: :Windows: :Forms: :AutoScaleMode: :Font;
this->AutoSize = true;
this->BackColor = System::Drawing::Color::PeachPuff;
this->ClientSize = System::Drawing::Size(688, 382);
this->Controls->Add(this->SettingsAndModesPanel);
this->Controls->Add(this->GeneralPanel);
this->Controls->Add(this->KitchenPanel);
this->Controls->Add(this->LivingRoomPanel);
this->Controls->Add(this->KidRoomPanel);
this->Controls->Add(this->BedRoomPanel);
this->FormBorderStyle =
System: :Windows: :Forms: :FormBorderStyle: :FixedDialog;
this->Icon =
(cli::safe_cast<System::Drawing::Icon~>(resources->GetObject(L"$this.Icon")));
this->Name = L"Main";

L"SettingsPanellabel”;
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this->StartPosition =

System: :Windows: :Forms: :FormStartPosition: :CenterScreen;
this->Text = L"Smart Home";
this->FormClosed += gcnew

System: :Windows: :Forms: :FormClosedEventHandler(this, &Main::Main_FormClosed_1);
this->BedRoomPanel->ResumeLayout(false);
this->BedRoomPanel->PerformLayout();

(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”r>(this-
>BedroomLightingTrackBar))->EndInit();
this->KidRoomPanel->ResumeLayout(false);
this->KidRoomPanel->PerformLayout();

(cli::safe_cast<System::ComponentModel: :ISupportInitialize”>(this-
>KidRoomLightingTrackBar))->EndInit();
this->LivingRoomPanel->ResumelLayout(false);
this->LivingRoomPanel->PerformLayout();

(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”>(this-
>LivingRoomTVTrackBar))->EndInit();

(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”>(this-
>LivingRoomLightingTrackBar))->EndInit();
this->KitchenPanel->ResumelLayout(false);
this->KitchenPanel->PerformLayout();

(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”>(this-
>KitchenLightingTrackBar))->EndInit();
this->GeneralPanel->ResumeLayout(false);
this->GeneralPanel->PerformLayout();

(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”>(this-
>AlarmTrackBar))->EndInit();

(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”>(this-
>ACTrackBar))->EndInit();
this->SettingsAndModesPanel->ResumeLayout(false);
this->SettingsAndModesPanel->PerformLayout();

(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”>(this-
>VacationModeTrackBar))->EndInit();

(cli::safe_cast<System::ComponentModel: :ISupportInitialize”>(this-
>NightModeTrackBar))->EndInit();

(cli::safe_cast<System: :ComponentModel: :ISupportInitialize”>(this-
>DayModeTrackBar))->EndInit();
this->ResumelLayout(false);

}
#pragma endregion
private:

// function for making the connection between socket and Arduino.
void Start(void)

{
WSADATA wsaData;

// Initialize Winsock

int iResult = WSAStartup(MAKEWORD(2, 2), &wsaData);
if (iResult != 0)

{
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&result);

ptr->ai_protocol);

WSAGetLastError());

>ai_addrlen);

}

MessageBox: :Show("WSAStartup failed");
//printf("WSAStartup failed: %d\n", iResult);

}

struct addrinfo *result = NULL,
*ptr = NULL,
hints;

ZeroMemory(&hints, sizeof(hints));
hints.ai_family = AF_UNSPEC;
hints.ai_socktype = SOCK_STREAM;
hints.ai_protocol = IPPROTO_TCP;

// Resolve the server address and port
iResult = getaddrinfo(szServerName, DEFAULT_PORT, &hints,

if (iResult != 9)

{
MessageBox: :Show("getaddrinfo failed");
//printf("getaddrinfo failed: %d\n", iResult);
WSACleanup();

}

ptr = result;

// Create a SOCKET for connecting to server
ConnectSocket = socket(ptr->ai_family, ptr->ai_socktype,

if (ConnectSocket == INVALID_ SOCKET)

{
MessageBox: :Show("Error at socket()");
//printf("Error at socket(): %d\n",
freeaddrinfo(result);
WSACleanup();

}

// Connect to server
iResult = connect(ConnectSocket, ptr->ai_addr, (int)ptr-

if (iResult == SOCKET_ERROR)
{

closesocket(ConnectSocket);
ConnectSocket = INVALID_SOCKET;

}

freeaddrinfo(result);

if (ConnectSocket == INVALID_SOCKET)

{
MessageBox: :Show("Unable to connect to server!");
//printf("Unable to connect to server!\n");
WSACleanup();

}

//function for sending data to Arduino using sockets.
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void Send(char* szMsg)

{
int iResult = send(ConnectSocket, szMsg, strlen(szMsg),
0);
if (iResult == SOCKET_ERROR)
{
printf("send failed: %d\n", WSAGetLastError());
Stop();
Stop();
//function to close the connection.
void Stop() {
int iResult = shutdown(ConnectSocket, SD_SEND);
if (iResult == SOCKET_ERROR)
{
MessageBox: :Show("shutdown failed!");
//printf("shutdown failed: %d\n",
WSAGetLastError());
}
closesocket(ConnectSocket);
WSACleanup();
¥
//when the value of track bars is changed, the program read the
value and

//make the connection to send the command for execution.

private: System::Void BedroomLightingTrackBar_ValueChanged(System::0bject”
sender, System::EventArgs® e) {

if (BedroomLightingTrackBar->Value == 1)
{

Start();

Send("BLightsON");

}

else if (BedroomLightingTrackBar->Value == 0)
{

Start();

Send("BLightsOFF");

}

private: System::Void KidRoomLightingTrackBar_ValueChanged(System::0bject”
sender, System::EventArgs® e) {
if (KidRoomLightingTrackBar->Value == 1)

{

Start();
Send("KLightsON");

else if (KidRoomLightingTrackBar->Value == 0)

{

Start();
Send("KLightsOFF");
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private: System::Void Main_FormClosed_1(System::0bject”® sender,

System: :Windows: :Forms: :FormClosedEventArgs® e) {
Application::Exit();

}

private: System::Void KitchenLightingTrackBar_ValueChanged(System::0bject?
sender, System::EventArgs™ e) {
if (KitchenLightingTrackBar->Value == 1)

{
Start();
Send("KiLightsON");
}
else if (KitchenLightingTrackBar->Value == @)
{
Start();
Send("KiLightsOFF");
}

}
private: System::Void ACTrackBar_ValueChanged(System::0bject” sender,
System::EventArgs”® e) {
if (ACTrackBar->Value == 1)
{
Start();
Send("ACON");

else if (ACTrackBar->Value == 0)
{

Start();

Send("ACOFF");

}
private: System::Void LivingRoomLightingTrackBar_ValueChanged(System::0bject”
sender, System::EventArgs® e) {

if (LivingRoomLightingTrackBar->Value == 1)

{
Start();
Send("LLightsON");
}
else if (LivingRoomLightingTrackBar->Value == 0)
{
Start();
Send("LLightsOFF");
}

}
private: System::Void LivingRoomTVTrackBar_ValueChanged(System::0bject”
sender, System::EventArgs® e) {

if (LivingRoomTVTrackBar->Value == 1)

{
Start();
Send("TVON");
}
else if (LivingRoomTVTrackBar->Value == 0)
{
Start();
Send("TVOFF");
}

}
private: System::Void AlarmTrackBar_ValueChanged(System::0bject” sender,
System::EventArgs® e) {
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if (AlarmTrackBar->Value == 1)

{
Start();
Send("alarmON");
}
else if (AlarmTrackBar->Value == 0)
{
Start();
Send("alarmOFF");
}

}
private: System::Void DayModeTrackBar_Scroll(System::0bject™ sender,

System::EventArgs® e) {
}
//when the day mode is enabled , the night mode disable
automatically.
private: System::Void DayModeTrackBar_ValueChanged(System::0bject” sender,
System::EventArgs”® e) {
if (DayModeTrackBar->Value == 1)
NightModeTrackBar->Value = 0;
else if (DayModeTrackBar->Value == 0)
NightModeTrackBar->Value = 1;
}
private: System::Void NightModeTrackBar_ValueChanged(System::0bject” sender,
System::EventArgs® e) {
if (NightModeTrackBar->Value == 1)

{
DayModeTrackBar->Value = 0;
Start();
Send("NightModeON");

}

else if (NightModeTrackBar->Value == 0)

{
DayModeTrackBar->Value = 1;
Start();
Send("NightModeOFF");

}

}
private: System::Void BedroomLightingTrackBar_Scroll(System::0bject” sender,

System::EventArgs® e) {
}
private: System::Void VacationModeTrackBar_ValueChanged(System::0bject”
sender, System::EventArgs® e) {
if (VacationModeTrackBar->Value == 1)

{
Start();
Send("VacationModeON");
DayModeTrackBar->Enabled = false;
NightModeTrackBar->Enabled = false;
}
else if (VacationModeTrackBar->Value == 0)
{
Start();
Send("VacationModeOFF");
DayModeTrackBar->Enabled = true;
NightModeTrackBar->Enabled = true;
}
}
¥
}
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https://www.arduino.cc/

https://forum.arduino.cc/

http://playground.arduino.cc/

https://el.wikipedia.org/wiki/Arduino

https://en.wikipedia.org/wiki/HomePlug

https://en.wikipedia.org/wiki/Power-line communication

https://msdn.microsoft.com/en-

us/library/windows/desktop/ms740632(v=vs.85).aspx
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